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I NTRODUCT I ON 
The l i ve stoc k  secto r i s  one o f  the mo s t  impo rtant 
secto r s  in the eco nomy of South Dakota , accounti ng fo r 
betw een 5 0  and 7 0  pe r c ent of tota l ag r icul tu r a l  c a sh 
rec e ipts . I n  1 9 8 1 , l i ve stock c a sh marketing s  w e re 
$ 1 , 8 6 5 , 43 0 o f  to ta l ma rketi ngs o f  $ 2 , 7 8 9 , 3 1 9 . Nat i ona l l y ,  
about ha l f  the c ash marketi ng receipts ( $ 69 . 2  b i l l i on o f  the 
total o f  $ 1 3 8 . 7 )  c ame from marketing o f  l ive stock and 
produc t s  ( 2 7-) . 
Given the impo rtance of_ the l ive stock s ec t o r  to both 
the Uni ted State s and South Dakota ec onomi e s , i t  i s  vi t a l  to 
have the be st and mo st accurate inf o rmati on ava i l ab l e  fo r 
p l anning by both l ive stock produc e r s  and gove rnment 
ag enc i e s . 
Ec o nomic P r ob l ems o f  the Live stock I ndu stry 
In the next few secti ons , s ome of the mo re impo rtant 
ec onomic prob l em s  fac ed by the live stock indu st ry w i l l  be 
di scu s sed . The. f i r s t  i s  due to· the b i o l ogic a l  natu re o f  
l ive s toc k  p roduc t i on . The othe r s  have to do w i th the e ffect 
o f  gove rnment po l ic y  dec i s i ons and wo r ld market c o ndi ti ons 
on the dome stic l i ve s tock i ndustry . 
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Bi o l ogic a l  Natu re o f  Live stock Producti on 
Due to the bi o l og ic a l natu re of the l ive stock 
i ndu stry the re are substanti a l  time l ag s  betw een the 
dec i s i on to produce and the re a l iz ati on of that dec i s i on .  
Fo r examp l e , at l ea s t  three ye ars are needed to i nc re a se 
beef p roduc t i on and at least one to chang e  hog produc t i on . 
'Whi l e  i t  i s  po s s i b l e  to s l aughter b reedi ng stoc k  and 
inc rease , in the ve ry sho rt run , the supp l i e s  o f  the s e  
me at s , chang e s  i n  supp l i e s  of l i ve stock produc t s  e s senti a l l y  
are l imi ted i n  the l ong run by avai l abi l i ty o f  fema l e  stock 
and the t ime requi red to produc e a new g ene rati on ( 2 5 ) . 
Thi s i s  i n  c ontr a s t  to mo st othe r producti on where the 
dec i s i on to i nc re a se output i nvo lve s a much sho rte r time 
l ag . 
A c ow -c a l f  ope rato r c ou ld have a l ag o f  
approximate l y  1 5  to 1 7  months between the time when a 
dec i s i on i s  made to produc e a c a l f  to when that c a l f  i s  
re ady to be so ld . The feedlot ope rato r fac e s  a s imi l a r  
s i tuati on due t o  the l ength of time between the p l ac i ng o f  a 
steer o r  he i fe r  on feed and the re a l i z ati on o f  the f i n a l  
produc t o f  that ope rati on , a s l aughter anima l . 
Pork and pou l t ry producers have s imi l ar s i tuati ons 
i nvo lvi ng time l ag s . For example , po rk produc e r s  runni ng 
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farrow to f i ni sh ope rati ons have a four month p e r i od betw een 
breeding and farrow i ng fo l l ow ed by a four to s i x  month 
feedi ng peri od. Tho se engaged in feede r p i g  p roduc t i on o r  
hog fini shi ng a l one sti l l  fac e a l ag betw een the time 
product i on begi ns and the re a l iz ati on o f  the end p roduc t ,  
e i the r feede r p i gs re ady to be s o l d  to feed l o t  ope rato rs o r  
- s l aughte r  hog s. To sub stanti a l l y  inc re a se pou l try 
product i on take s approximate l y  nine months. From the time a 
chi c k  i s  pl aced i n  the hatche ry supp ly flock i t  take s 176 
days to obtain mo re eggs , 2 4  days to hatch tho se e gg s , and 
52 - 5 6  days to p roduc e ,  s l aughter , and ship the broi l e r s . 
Due to the se l ag s  between producti on dec i s i ons and 
thei r  real iz ati on , l i ve stock producers , and i ndeed al l 
agri cu l tural p roduc e r s , are in the unfo rtunate po s i ti on o f  
maki ng the i r  producti on dec i s i ons on the ba s i s  o f  p ri c e s  
whi ch mi ght o r  mi ght not b e  at the s ame leve l a s  when the 
dec i si on i s  re a l iz ed . Thi s fo rc e s  the l ive stock producer to 
re ly on fo re c a sted or p redi c ted pri c e s  rathe r than a c tu al 
pri c e s  when they are maki ng producti on o r  marketi ng 
dec i s i on s . 
Othe r Facto r s  
O f  the o ther facto r s  that have ec onomi c i mp ac t  on 
l ive stock produc e r s, and the l i ve sto ck i ndu s try as a who l e , 
tw o o f  the mo re i mportant one s are g ove rnment po l ic y  
dec i s i on s  and g ene ra l  w o r ld market condi ti ons . 
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D ome stic P o l icy The rec ent dai ry p rog r am de s igned 
to reduc e m i lk p roduc t i on i s  an examp le of how dome stic 
po l ic y  dec i si on s  impac t  the l i ve stock i ndu stry . The 1 9 8 3  
Dai ry and Tobacco Adj u stment Ac t re su l ted i n  a prog r am t o  
·pay dai ry farme r s  n o t  t o  market mi lk; prog ram partic i pants 
rec e i ved a di rec t  payment o f  $ 1 0 per hundredw e ight fo r the 
amount o f  the reduc ti o n . One effec t o f  thi s reduc t i o n  i n  
mi l k  p roducti o n  w as a n  i nc rease .i n  the numbe r o f  c ow s  cu l l ed 
from dai ry he rds . I n  S outh Dakota al one , the re w as an 
e stimated i nc re a s e  of 7 , 3 5 6 in the number of c ow s  cu l l ed 
above the no rmal cu l l  rate o f  1 0 , 7 5 5 . I n  the Uni ted S tate s ,  
the re w a s  an i nc rease o f  3 3 9 , 2 3 2  i n  p l anned cu l l  c ow 
s l aughte r ove r the no rmal 5 52 , 49 3 ( 3 4 ) . No attempt to 
ana l yze the spec i fic i mpact on bee f supp ly wi l l  be made he re 
beyond a s imp l e  not i ng of the basic ec onomic r e a l i ty that an 
i nc rease in the supp l y  of a c ommodi ty wi l l , c e te r i s paribu s , 
re sul t  i n  a l owe r pric e  rec e i ved by the supp l i e r . 
Anothe r examp l e  o f  po l ic y  dec i s i ons affec ti ng 
l ive stock produc e r s  i s  the 1 9 7 3  pric e  c ontro l s  impo sed by 
the fede r a l  admi ni strati on . S i nce , · i n  the long run , f a rm 
price s mu st equ a l  retai l pri ce mi nu s  al l charg e s  fo r 
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tran spo rting ,  proc e s s i ng ,  sto ring ,  who l e s a l i ng ,  and 
retai l i ng ,  as we l l  as p ro fi t ,  downward pre s sure on retai l 
p r i c e s  wi l l  c au s e  farm p r i c e s  to move i n  that s ame di rec t i on 
( 49 ) . 
Wo rld M a rket C ondi t i on s  F o r  many agr i cu l tu r a l  
c ommo di ti e s , a wo r l d  vi ew i s  e s sent i a l  t o  unde r standi ng why 
p ri c e s  change . Tomek and Robi nson ( 2 5 )  propo se that grain 
pr i c e s  in the Uni ted States are strong l y  i nf luenc ed by what 
happens to p_roduc t i·on i n  C anada , Argent i na , Au s t r a l i a ,  and 
incre a s i ngl y ,  the S ovi et Uni on . The refo re , an unde r s tandi ng 
of c ondi ti ons i n  the se c ountri e s  i s  nec e s s ary to adequate l y  
exp l ai n  and f o re c a s t  p r i c e s  for Uni ted State s feed and food 
grains . C romarty and Mye r s  ( 9 )  stated that_ no o the r s i ngle 
facto r ha s had a greate r impact on Uni ted State s c ommodi ty 
pri c e s  than the wo r ld supp l y  and demand fo r food and feed 
grains . Ac co rdi ngl y ,  the wo rld food c ri se s  o f  the 1 9 7 0 ' s 
c aused by poo r harve s t s , drought s ,  etc . had a de f i ni te 
:impac t on l ive s tock pri c e s  through the i r  effect on grain 
p r i ce s . 
I mpl i c at i ons 
The i mp l i ca t i ons o f  the fac t that the Uni ted S tate s 
l ive s to c k  i ndu s tr y  i s  s e r i ou s l y  affec ted by g ove rnment 
po l i c y  dec i si on s  and event s occurring in the re st of the 
wo rld a re a s  fo ll ow s . 
1 .  Gove rnment dec i s i on make r s  need to 
know or be abl e  to e stimate the imp a c t  
o f  the i r  po l i c y  dec i s i ons . 
2 .  F o rec a s te r s  need to be ab l e  to quant i fy 
the e ffec t s  o f  po l i cy instrument s .  
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One too l  that h a s  been u s ed to forec a s t  p r i c e s  a s  
we l l  as to me a su re the expec ted impact s  o f  po l i c y  dec i s i on s  
i s  e c onometri c mode l i ng .  Crom ( 8 )  deve l oped a pri c e - output 
mode l of the Uni ted S t ate s beef and po rk sec t o r s  that c ou l d  
b e  u s e d  to p ro j e c t  l ive stock pri c e  and output value s i n  
future pe r i ods , exami ne the effec t s  of e i the r gove rnment o r  
private p o l i c y change s o n  the bee f and p o rk s e c to rs , and 
trac e  out the e ffec t s  o f  struc tural changes i n  the s e  
l ive stock sec to r s . F o r  examp l e , government po l i c y  change s 
c ou l d  be i ntroduc ed i nto the mode l by changi ng exogenou s 
c o rn pri c e  ( i ndi c at i ng a change in gove rnment supp o rt pri c e  
fo r c o rn ) , and the e ffect on bee f and pork p r i c e s  �nd 
quanti ti e s  o f  the s e  two meat s supp l i ed c ou ld .be me a su red . A 
study o f  the e f fec t s  o f  Uni ted State s g ove rnment po l i c i e s 
wi th r e spect to i mporting o f  beef on dome sti c bee f 
p roduc t i on and p r i c e s  was the ba si s for the c on s t ruc t i on o f  
a n  econome tr i c  mode l de sc ribing produc t i on ,  c onsumpti on ,  and 
impo rtat i on o f  bee f i n  the Uni ted State s by Hunt ( 19). B y  
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manipu l ati on of the quo ta vari ab l e  i n  the i mport demand 
equati on o f  that mode l , one c ould simu l ate c ondi t i ons o f  
free trade or autarky ( no trade ) . Arz ac and Wi lkinson' s 
ec onometr i c  mod e l  o f  the Uni ted State s l i ve stock and feed 
grain secto r s  ( 1 ) c an be u sed to p rovi de qua rte r l y  fo rec asts 
fo r such vari ab l e s  a s  l ive s tock and grain p r i c e s  and 
· product i on ,  retai l - produc er p r i c e  spre ads fo r meat p roduct s , 
and c onsume r demand for meat . 
Econome tri c  Mode l ing o f  the Live stock S e c to r  
Econome tr i c  mode l s  have-been u sed t o  fo rec a s t  and 
simu l ate effe c t s  o f  var i ous po l i cy dec i s i ons . Spec i fi c  
examp l e s  o f  econome tr i c  mode l s  o f  the l ive stock s e c to r  wi l l  
be di scu s sed i n  the ensuing chapters ; he re · a bri e f  
exami nat i on o f  the ro l e  of ec onometri c s  and ec onomet r i c 
mode l ing i n  an ana l y s i s of the l ive stock indu s t ry wi l l  be 
made . 
Ac c o rdi ng to B l ake s l ee ( 4 ) , the obj e c ti ve o f  the 
mode l i ng p roc e s s  i s  to produce a structure , quant i tative i n  
charac te r , whi ch may b e  reg arded a s  an approximate anal og to 
the s ystem whi ch det e rmine s the va lue s o f  vari ab l e s  in the 
market unde r s tudy . An ec onomic mode l of the l ive stock 
indu st ry i s  an attempt to charac te r i z e  the stru c tu re o f  that 
system . An ec onometri c mode l invo lve s an empi r i c a l  
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e stimat i on o r  me a surement o f  tho se e conomi c re l at i onship s  
id ent i f i ed b y  the e c onomi c mod e l . The re sul t  w ou ld be a 
qu anti f i c at i on o f  the ope rating charac teri sti c s  o f  the 
market , i n  thi s c a se the l ive stock market in the Uni ted 
State s . 
The re are three princ ipal u s e s  o f  ec onome tr i c  
· mod e l s . The f i rst i s  for struc tural ana l ys i s ,  whi ch 
i nvo lve s u s e  o f  an e stimated e conometri c mod e l  fo r the 
quanti tat ive me asu rement o f  economi c re l ati onship s .  A 
second u s e  o f  e conometri c mod e ls i s  to fo rec a s t  o r  pred i ct 
quanti tat ive value s o f  c erta i n  � ari ab l e s  out s id e the s amp l e  
o f  d ata actu a l l y ob se rved . The thi rd use o f  e c onomet r i c  
mod e l s  i s  f o r  po l i c y evaluati on b y  quanti fyi ng the l i ke l y  
i mpac t s  o f  a l te rnative po l i c i e s . 
Ac c ord i ng to Jac ob Marschak ( 2 3 ) , know l ed ge i s  
u s e fu l  i f  i t  he lp s to make the be s t  d e c i s i on s . E c onometri c 
mod e l s  have been u s ed i n  d e a l i ng wi th the ec onomi c prob l ems 
o f  the l ive stock sector menti oned earl i e r ,  name l y ,  
producti on and po l i cy ana l ys i s d ec i si ons . 
B a s i s fo r the Stud y  
I n  the p a s t  2 5  ye ar s , seve ral ec onome t r i c  mod e l s  
have been d ev e l oped i n  the area o f  l ive stock and feed- grai n 
produc t i on and marke t i ng . A d e sc ription o f  seve r a l  o f  the se 
mod e l s  wi l l  be p r e s ented i n  the next chapte r .  
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One obj ec t i ve o f  the p roject upon whi ch thi s the s i s 
i s  based i s  the deve l opment o f  a qua rte r l y  e c o nome tr i c  mode l 
o f  the Uni ted S tat e s  l ive stock secto r . S i nce the re are 
al ready seve r a l  e c o nome tr i c  mod e l s  of the l ive s tock 
industry , i t  would be appropri ate he re to l i st some 
justi f i c ati ons fo r d eve l opment of anothe r .  
One ju s t i f i c at i on f o r  deve l opment o f  anothe r mode l 
i s  that the re has been an apparent change i n  the s t ructure 
o f  the l ive sto c k  i ndustry s i nc e  the e a r l y  1 9 7 0' s ,  whi ch i s  
when mo st mode l s  were d eve l oped . Fo r examp l e , ac c o rdi ng to 
B a l l and Chambe r s  ( 3 ) , the l ive s tock i ndustry of the 1 9 80 ' s 
i s  mo re c oncentrated and hi gh l y  spe c i a l iz ed than that o f  the 
1 9 60 ' s or 19 7 0' s. The OPEC o i l  emb argo and p o o r  wo r l dwid e 
harve sts i n  the e a r l y  19 7 0 ' s  a l so c ontributed t o  the 
ec onomi c change s whi ch re su l ted in ve ry di ffe rent pr i c e  
re l at i onship s  i n  the l ive stock i ndu stry . F o r  examp l e , the 
o i l emb argo r e su l ted in h i ghe r input c o sts to grai n  growe r s ; 
the se i nc re a s ed c o s t s  were p a s sed on to l ive stock p ro duc e r s  
i n  the fo rm o f  hi gher feed pri c e s . The i nc re a s ed demand f o r  
impo rts o f  gra i n  by o the r c ountri e s  as a resu l t  o f  the poo r  
harve sts served t o  shi ft out the aggre gate demand cu rve fo r 
Uni ted S tate s feed grains whi ch , in tu rn , resul ted i n  
i nc re a sed dome sti c p ri c e s  fo r the se c ommodi ti e s . Aga i n ,  
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l ive stock p roduc e r s  we re fo rced t o  pay hi ghe r p r i c e s  fo r 
g rain to feed the i r l ive s to c k . 
O ther ju s t i f i c ati on for the deve l opment o f  another 
ec onometri c mode l i s  p rovi ded by the fact tha t e ach of the 
e co nometri c mode l s  di s cus sed i n  thi s the s i s ,  a l though 
approp ri ate i n  the time peri ods during whi ch they we re 
deve l oped , l acks somethi ng nec e s sary to c omp l e te l y  exp l ai n  
and ana l yz e  the l ive stock i ndustry o f  today . Fo r examp l e , 
the re cur rent l y  i s  no up- to - date quarte r l y mode l o f  the 
Uni ted State s l ive stock secto r  whi ch inc lude s equati ons 
exp l ai ni ng the b ehavi o r  and struc ture o f  the b ee f  c att l e , 
hog ,  and b ro i l e r  markets and the i r  primary feed grai n ,  c o rn .  
Freeb ai rn and Rau s se· r ( 1 5 ) i nc lude a l l the above 
l ive sto c k. c atego ri e s  in the i r mode l but use an annu a l  bas i s . 
Arz ac and Wi l k i nson ( 1 ) have a quart e r l y  e c o nome t r i c mode l 
o f  the Uni ted State s l ive s tock i ndus try whi ch doe s  i nc lude 
b e e f  c att l e , ho gs , b ro i l e r s  and feedgrai ns but the i r  mode l 
wa s e stimated u s i ng data only through 1 9 7 5 . They a l so do 
no t u s e  a per c ap i ta basi s fo r the i r consume r demand 
equati ons whi ch i s  at vari anc e wi th the usu a l  practi c e  ( 12 ) . 
Objec tive s  
I n  rec ent ye ars , the re h a s  been a renewed i nte re st 
i n  agr i cu l tur a l - commodi ty pri c e  ana l ysi s. and p r i c e  
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f o rec a s t i ng .  Wi th the l arg e inc re a s e s  i n  p r i c e s  exper i enc ed 
dur i ng the 19 7 0 ' s , the trad i t i onal fo re c ast i ng mod e l s  we re 
s omet ime s f ound to be inad equate ( 2 0 ) . Thi s has c au s ed 
ag r i cu l tur a l  e co nomi sts to re - evalua�e present f o r e c a s ti ng 
too l s  and s e arch for po s s i b l e  improved method s . 
. Obj e c ti ve s  for thi s S tudy 
The f i r s t  obj e c tive o f  thi s study i s  to d eve l op a 
quart er ly ec onomet r i c mod e l  o f  the majo r l ive s t o ck 
enterp r i s e s  i n  the Uni ted State s . The l ive s to ck e nt e rpri s e s  
to be i nc lud ed. i n  the mod e l  are- feed e r  and s l aughte r  c attl e , 
hog s ,  and poultry . Qua rte r l y  d ata wi ll be u s ed i n  the mod e l  
whenever po s sib l e . One reason fo r thi s i s  that s ome 
researcher s have c ontend ed that equati ons b as ed on quarter l y  
d ata s e em to have a much g re ater chanc e o f  ref l e c t i ng 
adjustment s i n  the var i ou s  meat indu s tr i e s  than d o  annu a l  
mod e l s  ( 2 ) .  C rom exp l ai ned hi s use o f  quarte r l y  d ata i n  hi s 
mod e l  f o r  the b e e f  and pork sec to r s  as be i ng due to the fac t 
that the qua rter repre sents a mo re refi ned d et a i l ed 
d e sc ripti on o f  temp o r a l  ec onomi c activi ty , whi l e  b e i ng l ong 
enough to be free f rom f luc tuati ons due to very sho rt- run 
r and om event s ( 8 ) . Ano the r consid e rati on i n  se l ec ti o n  o f  
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time pe ri ods to be u s ed i n  the mode l i s  the b i o l ogi c a l  cyc l e 
o f  the l i ve stock to b e  i nc luded . 
A sec ond obj e c tive i s  to s i mul ate the mode l ove r the 
hi sto. r i c al pe r i od o f  the study ( 1 9 60 - 1 9 8 1 ) and c ompare the 
p redi c ted value s f o r  the endogenou s vari ab l e s  wi th the 
ac tual value s . 
A thi rd obj e c tive i s  to conduct ana lys i s  o f  the 
e f fects o f  po l i c y  dec i s i ons on the l ive stock s e c to rw For 
examp l e , one s e c t i on o f  the 1 9 8 5  Farm Bi l l  propo s e s  a 
gradu a l  ( over a four ye ar peri od ) l owe ring o f  supp o rt p ri c e s  
fo r wheat and othe r feed grains to approximate l y  7 5  pe r c ent 
of ave rage dome sti c p ri c e . I n  thi s study , the i mmedi ate and 
long- term e ff e c t s  o f  thi s po l i cy change in the gove rnment' s  
farm p rogram wi l l  b e  pres ented and di scus sed . The fourth 
and fi nal maj o r  obj e c tive o f  thi s study i s  to p r ov i de a 
needed c omponent ( an ec onometr i c  mode l o f  the l ive stock 
secto r ) f o r  a l a rge r c ompo s i te pri c e  forec a s t i ng p r oj e c t  of 
whi ch thi s study is a p art . 
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L I TERATURE REV I EW 
The re h a s  been a gre at d e a l  o f  re search d o ne i n  the 
past i n  the area o f  agr i cu l tural ec onomi c s  d e a l i ng w i th 
pri c e  fore c a s t i ng mod e l s. F o r  the mo st part , tho s e  wo rk s 
s e l e c ted f o r  i nc lu s i on i n  thi s chapte r are tho s e  whi ch have 
c ome to be c on s id e red ve ry i mpo rtant to the deve l opment o f  
e conometri c mod e l i ng o f  the l i ve stock sector . O the r works 
a re inc lud ed bec au se of the i r  usefulne s s  as bui ldi ng b l ocks 
for d i ffe ren t s e c t i ons o f  the mod e l  deve l oped i n  thi s 
p ro j e c t. 
E a r l y  E c o nome tr i c  Live stock Ma rket Mode l s  
Tho s e  wo rks whi ch were put i nto the c atego ry o f  
ear ly econometr i c  mod e l s  we re not that di stant 
chrono l ogi c a l l y  f rom the l ate r mod e l s ,  but di ffe r ma inly i n  
l eve l o f  sophi s t i c at i on o f  techni que s and amount o f  
aggre gati on . 
Hi l dreth and J a r re tt 
I n· 1 9 5 5 , Hi ld reth and Jarrett ( 1 8 )  pub l i shed a 
stati sti c al stud y o f  l ive stock produc ti on and marke t i ng . 
The i r maj o r  ob j e c t ive f o r  the study wa s to obta i n  
quanti tative app roximati ons t o  some o f  the unde r l yi ng 
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re l ati ons dete rmi n i ng quanti ty and pri c e  o f  l i ve stock 
p roduc t s  p roduced and so ld i n  the Uni ted State s e ach ye a r. 
They c onve rted pri c e  and quanti ty data fo r vari ous 
l ive stock produc t s  i nto aggregate i ndi c e s  re l a t i ng to pri c e s  
received by f a rme r s  and quant i ti e s  so ld b y  f a rme r s  t o  
de a l e r s  o r  proc e s so r s  o r  c onsumed o n  farms. I nd i v i du a l  
l ive stock produc t s  i nc luded in the l ive sto c k  p ro du c t s  
aggregate s we re c att l e , c a lve s , hogs , chi cken s , turkeys , 
sheep , mi l k ,  and e ggs . The i r  final mode l ,  whi ch went 
through three maj o r  revi si ons , inc luded re l at i ons f o r  
l ive stock produc t i on ,  demand for and supp l y  o f  f e e d  grai n , 
demand f o r  and supp l y  o f  prote i n  feed , demand fo r and supp ly 
o f  l ive stock p roduct s , and an i nvento ry re l at i on . They 
e st i mated a mode l whi ch was based on annual data . fo r the 
per i od 1 92 0- 1 9 49 u s i ng both l imi ted info rm at i on and l e a st 
square s method s . 
Fox 
I n  the f i r st of two studi e s  by Fox to be revi ewed in 
thi s chapte r ,  he ( 1 3 )  used annual data to e s t i mate demand 
func ti ons for l i ve stock p roduc t s  for the pe r i od 1 9 2 2  through 
1 9 4 1 . Live stock p roduc ts i nc luded i n  the study we r e  p o rk 
and hogs , bee f  and c att l e , mutton and l amb , ve a l  and c a lve s , 
pou l try and eggs , and dai ry produc ts . Fox a l so i nc luded an 
aggregate me a sure of me at and meat anima l s . 
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Vi rtu a l ly a l l qu ant i ty and i nc ome vari ab l e s  u sed i n  
the re l at i o n s  were p l ac ed on a p e r  c api ta basi s .  The s e r i e s  
were c onverted to l ogar i thms and the regre s si on equati ons 
were fi tted t o  f i rst di ffe renc e s  of the l o gari thm s . 
The demand func ti ons for l ive stock produc t s  were 
fi tted by s ingle equati ons methods , what Mars chak ( 2 2 ) 
c a ll ed the " uni equati onal c omp l ete mode l " - - a mode l i n  whi ch 
a l l but one o f  the vari abl e s  i s  predete rmi ned . F o x  u sed 
di agrams rather than sets o f  equati ons to dep i c t  the array 
o f  ec onomi c f o rc e s  i nvolved in pri c e  determinati on f o r  
parti cul ar farm and food produc t s . 
Fox hyp o the s iz ed that the pri c e  o f  hog s  and p o rk wa s 
a func ti on o f  i nc ome , produc ti on , and c onsumpti o n , wi th 
c onsumption a s  a func ti on o f  onl y  i nc ome and produc t i on . 
We athe r wa s i ncluded as an expl anatory vari abl e , a l o ng wi th 
i nc ome , product i on ,  and consumpti on , i n  the bee f  and c attl e 
re l a ti on s . 
I n  ano ther study , Fox ( 1 4 )  deve l oped a submode l o f  
the agri cu l tu r a l  secto r . The submode l was i nc o rporated i nto 
a c omplete model o f  the Uni ted State s ec onomy whi ch was 
deve loped to exp l ain the vari ati ons i n  GNP and i t s  maj o r  
c omponents , as  we l l  as ma j or pri ce movement s ,  emp l o yment , 
and wage rate s . 
16 
Fox ' s qu a rte r ly submode l c onsi sted of 1 5  equati ons 
whi ch c an be divi ded i nto one b l ock o f  e i ght equati ons 
focu s i ng on the dete rmi nati on of farm market p r ic e s , and a 
sec ond b l oc k  di r e c ted toward the e stimat i on o f  net f a rm 
i nc ome . Four end ogenou s vari ab l e s  to be exp l ai ned by the 
submode l i nc luded produc t i on , c onsumpti on ,  retai l p ri c e , and 
· f a rm pri c e . The data u sed fo r the mode l we re quarte r ly 
ob s e rvati ons fo r the pe r i od 1 9 47 - 1 9 60 . S in c e  the p ri mary 
focus of our study i s  l ive stock pri c e s  and quanti t i e s , only 
the secti ons o f  the mode l re l atin g to l i ve stoc k  produc t s  
we re examined . 
The re was no di s aggregati on o r  exp l anat i on o f  how 
pri c e s  or quant i ti e s  of i ndividual l ive stock products are 
determined f o r  the c on sume r demand equati on s . Rathe r ,  
aggregate i ndic e s  b a sed on the retai l do l l ar va lue o f  the 
l ive stock c ompo ne nt o f  the food market basket were 
deve l oped . U s i ng the l e ast square s me thod , the se i ndi c e s  
we re regre s sed on var i ab l e s  such a s  time , the dependent 
vari ab l e  l agged o ne qu a rte r , and the sum of an i ndex o f  pe r 
c apita c onsumpti o n  o f  food l i ve stock produc t s , ret a i l va lue 
of the c rop c omponent o f  the food market ba sket , an i mp l i c i t  
p r i c e  de f l ato r fo r pe r s onal c onsumpti on expendi ture s o n  
nonfood goods and s e rvi c e s , and de fl ated per c api t a  
di spo sab l e  i nc ome . 
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The submode l a l so i nc luded equ at i ons to e xp l ai n  
d eterminati on o f  f a rm p r i c e s  f o r  food produ c t s . O ne 
equ ati on w as a marketi ng margin id ent i ty where f a rm p r i c e  o f  
the l ive stock c omponent i s  the di f fe rence betw een p r i c e s  a t  
the retai l l eve l and market i ng charge s . 
Harlow 
I n  1 9 62 , Har l ow ( 1 7 )  pub l i shed hi s recu r s ive mode l 
o f  the hog i ndu st ry .  He d eve loped a s i x  equ at i on mod e l  
f i tted b y  le a s t  square s u s i ng qu a rt e r l y  d at a  f rom 1 9 49 
throu gh 1 9 5 9 . Some o f  the endog enou s vari ab l e s  were s ow 
farrow i ngs , hog s  s l au ghte red , storage o f  p o rk ,  f a rm p ri c e  o f  
hogs , and retai l p r i c e  o f  p o rk . Al l pri c e  vari ab l e s  i n  
Har l ow ' s mod e l  we re me a su red i n  pri c e s  de fl•ted b y  the 
c onsume r p r i c e  i nd e x . Co rn pri c e  wa s c ons i de r ed exogenou s 
to the equ at i on system . 
Har l ow expand ed the bas i c  supp ly equ a t i on o f  the 
s imp l e  cobweb mod e l  i nto three equ ati ons to re f l e c t  some o f  
the steps i n  the p rodu c ti on proce s s  fo r po rk . The numb e r  o f  
sows farrowing we re spe c i fi ed a s  a func t i on o f. f a r r ow i ngs 
for the s ame qu arter the previ ou s  ye ar ; the pri c e s  of c o· rn , 
beef , and hogs fo r the fou rth qu arte r o f  the p revi ou s  ye a r ; 
and grain produ c t i on ( b a r l e y ,  o ats , and gra i n  sorghum ) .  The 
numbe r o f  hogs s l aughte red was hyp othe s i z ed to be 
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func ti onal l y  d epend ent o n  f a rrowi ngs l agged two qu arte r s , a 
dummy vari ab l e u s ed to a l l ow fo r unusual c ond i t i on s  Har l ow 
ob se rved i n  the thi rd quarter o f  each ye ar , and t i me , whi ch 
was i ntend ed a s  p roxy fo r the i nc re a s i ng numbe r  of pi g s  
s aved p e r  s ow . I n  Har l ow ' s mod e l , quanti ty o f  p o rk produc ed 
d epend ed on the rati o o f  p i gs s aved pe r sow i n  the f a l l o f  
- the p re c ed i ng ye ar t o  the numbe r saved i n  the spr i ng ,  and 
current hog s l aughte r .  
On the d emand s id e , Harl ow spec i fi ed r e t a i l p r i c e  o f  
p o rk a s  d e te rm i ned b y  current pe.r c apita va lue s f o r po rk 
p roduc t i on ,  po rk sto ra ge , bee f and poul try p r oduc t i on ,  and 
d e f l ated d i sc reti onary i nc ome . Har l ow a l so i nc lud ed a 
seasonal i nd ex and a dummy vari ab l e  to ac c ount f o r  an 
obse rved p o s t - 1 9 5 5  shi ft in p o rk d emand . 
The i ni ti a l mod e l i ng attempt gene rated se r i al 
c orre l at i o n  i n  the re s i dua l s . To co rrect fo r thi s ,  Har l ow 
a l te red the mod e l  s l i ghtly by i nc ludi ng mo re exp l anato ry 
vari ab le s  in the equat i ons . Fo r examp l e , he added hog 
pri c e s  l agged one quarter to the equat i on de s c ribi ng hog 
s l aughte r .  Corn pri c e  fo r the fourth quarter o f  the 
previ ou s ye a r  wa s add ed to the product i on equati on , whi l e  a 
dummy var i ab l e  was add ed to the storage equat i on . Har l ow 
mod i fi ed the retai l and farm pr i c e s  equati ons f o r  p o rk and 
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hogs by add i ng l agged f arm pri c e  of hogs to the retai l pri c e  
re l at i on and p e r  c ap i ta p o rk sto rage to the re l at i on fo r 
det e rmini ng f a rm p r i c e  o f  hogs . The se change s re su l t ed i n  a 
mode l that H a r l ow fe l t  de sc ribed the hog i ndu s t ry mo re 
adequate l y . 
Langeme i e r  and Thomp son 
In 19 6 7 , Langemei e r  and Thompson ( 2 1 )  pub l i shed 
the i r  study o f  demand , supp ly , and pri c e  re l at i onshi p s  for 
the bee f  sect o r . They noted that o f  1 8  studi e s  e i the r 
focu s i ng o r  enc omp a s s i ng the beef secto r ,  1 3  empha s i z ed the 
demand s i de and a l l but two spec i fi ed supp l i e s  as 
predetermined . The i r mode l , whi ch consi sted o f  12 
re l ati onshi p s , a l l owed f o r  simu l tanei ty between supp l y  and 
demand . I n  the twe l fth re l at i on , Langemei e r and Thomp son 
spec i fi ed the numbe r  of fed bee f  animal s s l aughte red to be 
o f  the s i ng l e  equat i on f o rm . Some o f  the endogenou s 
vari ab l e s  i nc luded i n  the mode l we re we i ght p e r  he ad o f  fed 
c attle s l aughte red , supp l y  of nonfed bee f  f rom dome sti c 
sourc e s , i mpo r t s  o f  bee f ,  and fed and nonfed bee f pri c e s  on 
bo th the farm and retai l leve l s . 
The two - stage l e a st square s  method was emp l o yed i n  
e stimati on o f  the s i mu l taneou s l y  dete rmined re l at i onshi p s . 
O rdinary l e a s t  squ a re s wa s used to e s timate the re l at i on f o r  
2 0  
number o f  fed beef ani mal s s l aughte red . I n  e st i mating the i r  
mode l , the autho r s  u s ed annual ob s e rvati ons fo r the pe r i od 
1 9 4 7  through 1 9 63 . 
P e rhap s the mo s t  i mpo rtant aspect o f  the mode l 
deve l oped by Langeme i e r and Thomp s on i s  the i r  
di s aggregati o n , o r  breaki ng down , o f  bee f i nto fed and 
· nonfed c omponents and e stimat i o n  o f  separate demand and 
supp l y  functi ons f o r  each . Langeme i e r  and Thomp s o n  c ompared 
the i r  f i nd i ngs on pri c e  e l a sti c i ty of tota l supp l y  and pri c e  
f l exibi l i ti e s  o f  tota l demand with tho se o f  o the r s tudi e s . 
They noted that o ther ana l ysts had unde re stimated i nc ome . 
e l a st i c i t y  o f  demand f o r  fed bee f  by focu s i ng on a l l beef 
and not l ooking at the i ndivi dual fed and nonfed beef 
c omponent s separate l y  and a l so had over looked the i nfe r i o r  
inc ome demand re l ati onship fo r nonfed bee f . Unl i ke othe r 
l ive stock mode l e r s , Langern e i e r  and Thomp son d i d  not i nc lude 
sub s t i tute s for bee f  in the i r  demand equati ons . 
Crom 
I n  1 9 7 0 , C rom ( 8 )  dev� l oped a pri c e  output mode l o f  
the beef and po rk secto r s  u s i ng quarte rly data f o r  the 
pe r i od 1 9 5 5 - 1 9 68 . C rom envi saged a two fo ld u s e  o f  hi s 
mode l . F i r st , the mode l c ou l d  be used to proj e c t  p ric e s  and 
outputs in future time pe ri ods . I t  a l so c ou l d  be u sed to 
simu l ate the e ffec t s  of propo sed change s in ec onomi c po l i c y . 
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Crom' s  mod e l  i nc lud ed equati ons fo r e s t i mati ng the 
b ehavi o r a l  re l at i onship s  f o r  marketings o f  b e e f  and po rk, 
b as ic c omme rc i a l s l aughte r ,  me at producti on , i mp o rts , and 
supp l y  o f  and d emand fo r bee f  and po rk . 
L i ke Har l ow ( 1 7 ) ,  C rom spec i fi ed the und e r l yi ng 
structure o f  the po rk s ec to r  ( and beef sec t o r  a s  we l l ) to b e  
· recur s i ve i n  nature . Thu s , hi s mod e l  i s  b a s ic a l l y  a 
recur si ve one wi th few simu l taneou s re l ati o nshi p s . 
Fo l l ow i ng L angeme i e r  and Thomp son ' s  l e ad ,  Crom d i s aggregated 
the beef secto r i nto i t s  fed and . nonfed c omponent s . Crom 
as sumed c o rn p r ic e  to b e  determi ned by fac to r s  out s i de the 
system . Mo st o f  the o the r mod e l s  rev i ewed i n  thi s chapte r  
are s imi l ar i n  thi s re spect . The b a s ic func ti ona l 
re l at i onship s  emb od i ed in the mode l i ni t i al l y  we re e s t imated 
u s i ng o rd i nary l e a s t  square s procedure s . 
The re were two approache s used by Crom not u su a l ly 
found in s imi l a r  mod e l s . The fi rst i s  hi s u s e  o f  a 
d i ffe rent equat i o n  for each quarte r i n  spec i fyi ng s eve r a l  o f  
the functi ons , e . g . , fed c att l e  marketing ,  ave r age we i ght . o f  
fed c att l e , and feede r stee r price s .  Hi s reasoni ng was that 
use o f  d i ffe rent time l ags or di ffe rent exp l anatory 
vari ab l e s  in seve r a l  c a s e s  nec e s s i tated a s epar ate equati on 
fo r each qu arte r .  Othe r quarte r l y  stud i e s  have u s ed a 
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s i ng l e  equ at i o n  but added quarte r l y  dummy var i ab l e s t o  al l ow 
fo r s e a sonal p atte rn s . 
The o the r maj o r  di ffe rence i n  appro ach used by C rom 
was hi s i nt roduct i o n  o f  ove r 1 00 ope rati ng rul e s  i nto the 
mode l afte r the i ni ti a l  run to c o rrect fo r e rr o r o r  f o r  
deve l opment o f  unu su a l  market s i tu ati ons. Thi s re l i anc e on 
· ope rat i ng ru l e s  c ou l d  rai se some doubt a s  to the adequ a c y  o f  
hi s equ ati ons i n  exp l a i ni ng the behavi o r  and s t ru c tu re o f  
the beef and.po rk sectors . 
Late r E c onometri c Mode l s  o f  the Live stock S e c to r  
Three e c o nome t r i c  mode l s  o f  the l ive stock secto r are 
pre sented in thi s secti on. Two are l arge l y  qu arte r l y  
mode l s. F o r  the thi rd , annu a l  data we re u sed to e stimate 
the mode l. A l l three gene r a l l y  are mo re detai l ed and 
c omp l ete than the ear l i e r mode l s ,  wi th pe rhap s the excepti on 
of Crom ' s wo rk. 
Freebai rn and Rau s se r  
In 1 9 7 5 , F reebai rn and Rau s se r  ( 1 5 )  u sed a n  annu al 
simu l taneou s equati on mode l to e stimate demand and suppl y 
re l ati onship s  fo r the fed bee f ,  othe r bee f , hog , and poult ry 
sec to r s  u t i l i z i ng annu a l data fo r the time pe r i od 1 9 5 6  
throu gh 1 9 7 1 . A l though the i r  model wa s o r i gi nal l y deve l oped 
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t o  ana l yze the e f f e c t s  o f  regu l ato ry po l i c i e s  o n  bee f 
impo rts, i t  c an b e  used f o r  forec a st i ng purpo s e s  a s  we l l .  
I n  the i r  mode l, Freeb ai rn and Rau s s e r  e stimated equati ons 
wi th two or mo re current endogenous vari ab l e s  u s i ng thre e­
stage least square s .  Othe r equati ons we re e st imated by use 
of o rdinary l e a st square s .  
Freebai rn and Rau s se r ' s ec onometri c mode l de s c r ibe s 
the c onsumpti on ,  p roduc t i on , trade , and retai l and f arm 
pri c e s  o f  fed bee f , othe r beef , po rk , and pou l t ry ,  as we l l  
a s  i nvento ry l eve l s  o f  l ive stock used i n  the produc t i on o f  
the se p roduc t s . L i ke Crom ( 8 )  and L angeme i er and Thomp son 
( 2 1 ) they divi �e beef i nto fed and nonfed ( they c a l l  thi s 
" othe r bee f " ) c omponent s . The i r  def i ni t i on o f  fed and 
nonfed bee f  i s  s im i l ar to that of Crom , that i s ,  fed beef i s  
de f i ned to be meat f rom feedlot c att l e , whi l e  the othe r bee f 
c atego ry i s  c ompo sed o f  me at from cu l l  c ow s , and r ange fed 
and i mpo rted bee f . Langeme i e r and Thomp son ( 2 1 ) used a 
s l i ght ly di ffe rent c l a s s i fi c ati on scheme ; they de f i ned fed 
beef as steer and he i fe r  beef whi le nonfed was c ompo sed o f  
c ow and i mpo rted bee f . Fre ebai rn and Rau s se r' s  a s sumpti on 
o f  an exogenous c o rn p r i c e  was si mi l a r  to what was done i n  
ear l i e r  mode l s .  They as sumed i mpo rt s o f  bee f to be 
exogenous , un l i ke C rom ( 8 )  and Bain ( 2 ) who se mode l i s  
revi ewed i n  the fo l l owi ng secti on . 
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I n  attempti ng to d e a l  wi th expec ted and anti c i p ated 
p ri c e  vari ab i l i ty ,  Freebai rn and Rau s se r  d eve l oped expec ted 
farm pri c e  vari ab l e s . A thre e - year movi ng ave rage stand a rd 
d evi ati on o f  c u rrent and hi sto ri c a l  p ri c e s  was u s ed a s  a 
me asure o f  ant i c ip ated pri c e  vari abi l i ty .  The s ame 
spec i f i c at i on w a s  u s ed for al l equati ons on the a s sump t i o n  
that produc e r  p r i c e  expec tati ons a r e  fo rmed i n  a s imi l a r  
fashion f o r  a l l  c ommod i ti e s . 
Bain 
In 1 9 7 6 ,  Bain ( 2 )  deve loped an ec onometr i c mod e l of 
the bee f  and p o rk s e c to rs . The mod e l  was e sti mated u s i ng 
quarte r l y data f o r  the pe r i od 1 9 5 8  through 1 9 7 4. B a i n  
emp l oyed o rd i nary l e a s t  square s t o  e stimate the unre s t r i c ted 
reduc ed form s , exp l ai ni ng that the pr imary ro l e  fore seen f o r  
hi s mod e l  w a s  that o f  fo rec asti ng and po l i cy f o rmu l at i o n . 
Thi s  wou ld requ i re the reduc ed forms o f  the equati ons . 
Bain ' s  mod e l  gene ral ly wa s a quarte r l y  mod e l ( some 
equati ons we re annual ) .  The mode l wa s divi ded i nto f i ve 
c omponents ,  the produ c t i on o f  bee f , trade in meat , stocks o f  
bee f  and po rk ,  supp l y  o f  po rk ,  and demand f o r  bee f  and p o rk . 
The s e  secti ons we re then i ntegr ated and run ove r s i x  and 12 
ye ar pe r i od s  u s i ng only the base ye ar data for the 
endogenous var i ab l e s  and ac tual or predi cted value s fo r the 
independent vari ab l e s .  
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Bai n' s  mode l i s  s imi l a r  to C rom' s  ( 8 )  i n  s eve r a l  
re spec t s . Fo r examp l e , both de s i gnate the who l e sa l e  l eve l 
as the l eve l where the i ni ti al adjustment o f  meat p r i c e s  
take s p l ac e  i n  r e sponse t o  shi fts i n  demand o r  supp ly . They 
al so both spe c i f i ed a recurs ive f r amewo rk f o r  the i r mode l s . 
I n  addi t i on , the re w a s  s imi l ar i ty i n  the i r  tre atment o f  meat 
· stock re l at i ons . G rain pr i c e s - - spec i fi c a l ly c o rn p r i c e s -­
were c on s i de red to be exogenou s ly dete rmined a l though B a i n  
made the po i nt that there shou ld ,  i deal ly ,  be rel a t i ons 
exp l aining det e rmi nati on o f  feed. pri c e s . 
Bain i nc luded i n  hi s study some o f  the i nt e rmedi ate 
stage s of hi s mode l i ng e fforts . Thi s i s  someth i ng not done 
in mo st o f  the o ther mode l s ,  wi th Har l ow being o ne 
exc epti on . Bain a l s o  i nc luded the de rivati on o f  the redu c ed 
forms fo r s ome of hi s equati ons . P e rhap s the mo st u s e fu l  
aspec t s  o f  B a i n' s  study i n  te rms o f  the deve lopment o f  the 
model fo r thi s  stu dy was the attent i on to de tai l and c areful 
del i ne at i on o f  data sourc e s . 
Arz ac and Wilki nson 
In 1 9 7 9 , Arz ac and Wi lkinson ( 1 )  devel oped an 
ec onome t r i c  model o f  the Uni ted States l ive stock and feed · 
grains marke t s  u s i ng data for the 1 9 5 7 -1 9 7 5  time pe r i od . 
Li ke B a i n  ( 2 ) ,  some o f  the i r  equati ons were e stimated u s i ng 
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annual o r  semi annu a l  data , but mo s t  were quarte r l y . The i r  
mode l was de s i gned t o  p rovi de quarte r l y  fo rec a s t s  f o r  such 
vari ab l e s  as l ive stock and grain produc t i on and p r ic e s , 
retai l -produc e r  p ric e spreads fo r me at p ro duc t s , and 
c onsumer demand fo r meat . O rdinary l e a s t  square s was used 
fo r the s t ruc tu r a l  equati ons not cha rac t e r i z ed by 
- simu l t aneous de te rmi nat i on o f  the endogenous vari ab l e s. 
Trunc ated two - s tage l e a s t  square s wa s used to e st imate a l l  
the o the r equati ons. 
The i r  42 equat i on mode l .i s  divi ded i nto five b l ocks : 
( 1 )  consume r demand for meat ( fed and nonfed bee f , p o rk ,  and 
pou l try ) ;  ( 2 ) retai l and produc e r  re l ati ons ; ( 3 ) l ive s tock 
produc t i on ,  i nvent o ry ,  and supp l y  re l ati ons ; ( 4 )  demand and 
supp ly o f  feed grai n ;  and ( 5 )  market c l e aring equat i ons and 
ident i t i e s. 
Unl i ke the othe r mode l s  revi ewed i n  thi s chapte r ,  
Arz ac and Wi lkinso n  tre ated grai n prices a s  endogenous . 
They a l s o  i nc luded re l ati ons to exp l ain the determ i nati on o f  
dome stic c o rn demand , c o rn price , ac re age p l anted f o r  c o rn ,  
and c o rn p roduc t i on. Othe r maj o r  di fferenc e s  betwe en thi s 
mode l and othe r l i ve s tock mode l s  inc lude Arz ac and 
Wi lkinson ' s  u s e  o f  qU arte r l y. rathe r than annual dat a ,  and 
the fac t  that they do not use a per c api ta ba s i s fo r the 
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c onsumer d emand equat i ons . Wi th the exc epti on o f  the s e  
d i fference s, thi s mod e l  i s  qui te s imi l ar to that d eve l oped 
by Freeb ai rn and Rau s se r  ( 1 5 )  . 
. Conc lu s i on s  
E ach o f  the abovementi oned wo rks ha s c ontr i buted to 
the deve lopment of e c onometri c mod e l ing in gene r a l  and to 
thi s p a rti cu l ar proj e c t  as we l l .  The mo s t  i mp o r t ant wo rk 
fo r the purpo s e s  o f  thi s s tud y i s  that of Arz a c  and 
Wi lkinson . I t  had the mo s t  c omp l ete spec i fi c at i o n  o f  the 
l i ve stock and feed gr ain markets , and i t  was b a s ed o n  
qua rte r l y  d ata . 
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THE ECONOM IC MODEL 
Fo r thi s s tudyl the var i ab l e s  are d i vid ed i nto two 
group s 1 name ly end o genous and exogenous . End ogenou s 
. vari ab l e s are tho s e  var i ab l e s  d etermined wi th i n  the sy stem 
und e r  study , whi l e  exogenou s vari ab l e s  are d et e rm i ned 
out s id e  the system . Fo r examp l e ,  the farm p r i c e  o f  fed beef 
i s  end ogenou s to the mod e l  o f  the l ive stock i ndu s t ry 
d eve l oped fo r thi s s tudy , whi l e  d i spo s ab l e  i nc ome i s  
consid e red to be d ete rmi ned out s id e  the l ive stock s e c t o r  and 
d e s i gnated a s  exogenou s fo r thi s s tudy . The vari ab l e s  used 
i n  thi s mod e l  are l i s ted and b ri e f ly d e sc r ibed i n  T ab l e  1 .  
The re i s  s ome d i s agreement among re s e a rche r s  a s  to 
whether s ome vari ab l e s shou ld be c on s id e red exogenou s o r  
end ogenous . C rom ( 8 ) 1 Freebai rn and Raus s e r  ( 1 5 ) , and Bain . 
( 2 ) had grai n p ri c e s  a s  exo genou s i n  the i r  l ive stock mod e l s . 
Othe r s , for examp l e  Arz ac and Wi lkinson ( 1 ) , i nc lud ed a 
s e r i e s  o f  equat i on s  whi ch s e rve to exp l ai n  c o rn p r i c e  l eve l s  
( c o rn i s  u su a l l y  c o n s id e red the princ ipal feed grai n  i n  
l ive stock produc t i on ) ,  dome sti c c o rn demand , and c o rn 
produc t i on . B a i n' s  d etermi nati on o f  c o rn pri c e  a s  ex o genou s 
in hi s mod e l  i s  rathe r intere sting c onsid e ring hi s c omment 
that whi le both gove rnment support s  and export d emand have 
been imp o rtant i n  inf luenc i ng grain pri c e s ,  some feedb ack 
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TABLE 1 .  De s c r ipti on of Vari ab l e s  
End o genou s Var i ab l e s : 
Vari ab l e  Name 
I H  














Z i  
D e s c ripti on 
Numb e r  of p i gs on feed 
Catt l e  and c a lve s on feed 
P r i o r  p l ac ement o f  c attl e  and c a lve s on feed 
I nventory o f  be ef c ows 
Net c a lf c rop 
Sows kept for breed i ng 
Retai l produc e r  pri c e  sp read , i = l - 4* 
P rodu c e r  pri c e  o f  me at , i = l - 4  
P r i c e  o f  feed e r  ste e r s  
Retai l pri c e  o f  me at , i = l - 4  
Calve s s l au ght e red 
P r i o r  c a l f  s l aught e r  
S o w s  farrowing 
P e r  c api ta demand fo r me at , i = l - 4  
Me at p roduct i on ,  i = l - 4  
Rea l  retai l pri ce of me at , i = l - 4  
Exo genou s Vari ab l e s : 
Vari ab l e  Name 









P F  
PG l 
POP 






D e s c ripti on 
Cho i c e  beef by-product a l l owanc e 
P o rk by-produ c t  a l l owanc e 
Consume r pri c e  index 
Dre s s i ng pe rc entage for hogs 
Exports o f  meat , i = l - 4  
Dai ry he rd rep l ac ement 
I mports o f  me at , i = l - 4  
I nvento ry o f  dai ry c ows 
I ndex of produc tivi ty in pou l try p roduc t i on 
Suppo rt pri c e  for c o rn 
Co rn pri c e  
P opu l ati on of the Uni ted State s 
P i gs saved pe r sow 
Qu arte r ly dummy vari abl e s , t= l - 4  
Wage rate i n  me atpacking 
Wage rate i n  pou l try dre s s i ng 
D i spo sab l e  pe rsonal inc ome 
Re a l  d i spo s ab l e  per sonal i nc ome 
* l=fed beef , 2 =nqnfed bee f ,  3 =po rk ,  4=pou l try 
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from animal produc� i on t o  feed p r i c e s  i s  d e s i r ab l e  i n  a more 
gene r a l  mod e l  o f  the l ive stock i ndustry .  
Economet r i c l ive stock mod e l  bui ld e r s  a l so d i ffe red 
as to whi ch o f  the three pri c e  l eve l s  ( retai l ,  who l e sa l e , o r  
farm ) they cho se t o  u s e  i n  equati ons e stimati ng the d emand 
fo r meat . Har l ow ( 1 7 )  and Freebai rn and Raus s e r  ( 1 5 ) , among 
- othe r s , cho se the retai l pri c e  l eve l . The i r r e a s o ni ng was 
that i n  the sho r t  run p ri c e s  o f  the mo re bas i c  c ommod i ti e s  
are regard ed a s  d e rived p rimari ly f rom the pri c e  f o r  the 
retai l p roduc t .  B a i n  ( 2 ) and C rom ( 8 )  both c on s id e red the 
who l e s a l e  l eve l to be the app ropri ate pri c e  l eve l on whi ch 
to focus the i r  ana lysi s o f  d emand for me at . Ac c o rd i ng to 
Crom , c onsumer s  are p r i c e  take r s  and quanti ty adju ste r s , and 
the who l e s a l e  market l eve l prob ab l y  repre sent s a t rue 
i nte rac t i o n  o f  supp ly and d emand i.n a bargaini ng sense . 
Whi l e  the re i s  me r i t  i n  both po ints o f  vi ew , f o r  thi s stud y  
the retai l pri c e  l eve l ha s been u sed fo r the meat d emand 
equati ons . 
The E c onomi c Mode l 
The mod e l  i s  d ivi ded i nto four secti ons , three o f  
whi ch de a l  w i th d i ffe rent c omponent s o f  the s y s tem whi l e  the 
fourth contains market c l e aring equati ons o r  id ent i ti e s . 
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The three c omponent s are l i ve stock p roduc t i on ,  i nvento ry , 
and supp l y  re l ati ons ; c on sume r demand f o r  meat ; and retai l 
and p roduc e r  p ric e re l ati onship s .  
Live s tock P ro du ct i o n ,  I nventory , and Supply Re l at i ons 
Thi s s e c ti on o f  the model i s  made up of three 
di stinc t  but re l ated c omponent s .  They i nc lude p ro duc t i on 
re l at i ons f o r  b e e f  and pork ,  invento ry re l ati ons f o r  b e e f  
and po rk ,  and supp ly equ ati ons fo r beef , po rk ,  and pou l tr y . 
Due to the re l ative l y  sho rt l ag between dec i s i ons to p rodu c e  
pou lt ry and re a l iz at i on o f  a re ady- to - s l aughte r  ani ma l , i t  
was dec i ded that i nc lu s i on o f  an i nventory re l at i o n  fo r 
poul try was unne c e s s ary . 
Beef P rodu c ti on Hunt ( 1 9 )  made the ob s e rvat i on that 
in the Uni ted S t ates bee f indu stry the re e s senti a l l y  a re two 
p roduc ti on p ro c e s s e s . One pro c e s s  r e su l t s  i n  what i s  known 
as fed bee f . Thi s c ategory inc lude s beef that i s  graded 
good , cho i c e , or p ri me . The o the r p ro c e s se s  resu l t s  i n  
nonfed bee f . Hamburger and fl aked o r  p ro c e s sed me at are 
inc luded in thi s c atego ry .  
Both proc e s se s begi n on the farm o r  r anch whe re . 
feede r c attle are produ c ed from the c ow he rd . Cows are kept 
in the he rd to c ont i nue the bre edi ng p roc e s s  unt i l the y a re 
no l onger produc tive . They then are cul l ed from the herd 
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and s o ld for s l aughte r .  Meat produc ed f rom the se anima l s  i s  
re fe rred to a s  nonfed beef . The other prima ry sou r c e s  o f  
nonfed bee f a re cows cul l ed from d a i ry herd s ,  hei f e r s  reared 
for rep l ac ement but then cu l l ed ,  and stee r s  and he i fe r s  
fattened on f o r age . Feed e r  c att le are p l ac ed i n  f e ed l o t s  to 
be fattened for s l aughte r and eme rge a s  fed bee f . 
Bain ( 2 ) p re s ented a di agram whi ch shows the 
wo rki ngs of the beef p roduction proc e s s , al ong wi th .an 
appropri ate t i me s c a l e  whi ch i s  me asured in three - month 
uni t s . Thi s d i agram , F i gu re 1 ,  .show s the tempo r a l  o rde r i ng 
o f  bee f produc t i on . The sequenc e i s  di c tated by the 
physi c al p roc e s se s  i nvo lved in breeding and f atten i ng 
c att l e . The d i agram a l so provide s an ind i c ati on a s  to whi ch 
pha ses of the p ro duc ti on pro c e s s  mu st be i nc luded in the 
ana l ys i s in o rd e r  to obta in a fo rec asting mode l fo r bee f 
output . 
The step s  in the fi gu re repre sented by so l i d  l i ne s  
f rom pe ri od " t- 9/ 1 0 " through " t- 2 " are l arge l y  c a r r i ed out 
by ranche r s . They dete rmine the number o f  c ow s  b red and 
whethe r to se l l  the o ff spring as feede r c att l e  o r  f i ni sh 
them fo r s l aughte r  on forage . Feedlot ope rato r s  pu rchase 









































Finished �--------------------�� iD 
Feed l ots 
.... .... 
Black l i n es represent phases in the bee f  product i on proces s �h i c h  
were ana l ysed in t h i s  study . The more important o f  t he omi t t ed pha s e s  are 
shown as broken l ines . 
F I GURE 1 .  B e e f P roduc t i on P r o c e s s e s  
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I f  one ac c ept s the di agram a s  a true dep i c t i on o r  
representati on o f  the proc e s s e s  i nvo lved i n  p roduct i on o f  
beef , then the mode l wou ld need an equat i on o r  re l ati on fo r 
each o f  the s e  p ro c e s s e s  i n  o rde r to be c omp l e te . Due to 
re sourc e , time , and data l imi tati ons thi s wa s not c on s i de red 
fe a s ib l e . Howeve r ,  thi s secti on of the mode l c ontai n s  
re l ati ons f o r  what a r e  conside red t o  b e  the m o r e  i mpo rtant 
p roc e s se s . The se i nc lude beef c ow invento ry , net c al f  c rop , 
c a lve s s l aughte red , p l ac ement s on feed , and p roduc t i on o f  
fed and nonfed b e e f . Dai ry cow i nvento ry and dai ry he rd 
rep l ac ement s we re c on s i de red to be exogenous . 
Beef Cow I nventory F reebai rn and Raus se r  ( 1 5 )  
de sc rib ed the i nventory o f  bee f  cows as a func tion o f  
current pri c e  o f  o the r bee f  ( s imi l ar t o  nonfed ) ,  farm pri ce 
o f  feeder c a lve s ,  and a three - year moving standard devi at i on 
of c a l f  pri c e s . C rom' s  ( 8 )  i nventory equati on i ndi c ated 
that c ow numbe r s  we re a func ti �n of l agged feeder c attle 
pri c e s , l agged c att l e  invento ry value s ,  and change s i n  
i nventory . 
The equati on for the invento ry o f  be e f  cows i s  shown 
be low . Thi s equat i on i s  one o f  the few in the mode l that i s  
not ba sed on quart e r l y  data . The USDA repo rted the 
i nvento ry of bee f  c ows on an annual basi s fo r mo s t  o f  the 
peri od of thi s s�udy . 
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Bee f  Cow I nventory = £ ( l agged feede r c att l e  p ri c e ,  l agged 
produce r  pri c e  o f  nonfed b ee f , 
l agged beef c ow i nvento ry ) 
G iven the ab ove functi onal form , i t  i s  exp e c ted that 
the value s of feede r steer pri c e s  havi ng · the mo st influenc e  
o n  the p ro duc e r ' s i nvento ry dec i s i on wou ld b e  tho se 
o c curring i n  the thi rd and fourth quarte rs o f  the p revi ou s  
ye ar , and that the s i gn o f  both coe ffi c i ent s i s  po s i tive . 
Expectati on o f  a po s i t ive re l ati on shi p between l eve l o f  b e e f  
c ow i nvento ry and p ri c e  o f  feede r c att le appe a r s  l ogi c a l . 
The expec ted s i gn o f  the l agged produc er pri c e  f o r  nonfed 
b ee f  i s  negative . The refore , one could expec t  that a 
r e l ative l y  hi gh p roduc e r  p r i c e  fo-r nonfed bee f ,  one 
c omponent o f  whi ch i s  c ows cu l l ed from the b reedi ng he rd , 
c ou l d  i nf luence p rodu c e r s  to s l aughte r  some o f  the i r  
b reeding stoc k . The l agged dependent vari ab l e i s  expec ted 
to have a po s i t i ve s i gn fo r its coeffi c i ent and to be a 
maj o r  fac to r  i n  dete rmi ni ng current i nventory l eve l s . 
Tomek and Rob i nson ( 2 5 ) sugge st that the re i s  a 
di stinc t i on that i s  sometimes made between the t r adi ti onal 
supp l y  func ti on of ec onomi c theory and a " re sponse 
re l at i on . " The tradi ti ona l supp ly curve spec i f i e s  a pri c e -
quant i ty re l ati on w i th al l othe r facto rs he ld c onstant . The 
mo re gene ral re sponse re l ati on spec i fi e s  the output re sponse 
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to a pri c e  change wi thout ho lding othe r fac tor s  c on s t ant . 
Therefore , the re sponse c ould invo lve both a movement a l ong 
a supp ly curve and shi fts i n  supp l y . 
The re sponse re l at i on i s  not a reve r s i b l e  func t i on 
i n  the sense that a supp ly curve i s  reve r s i b l e . Ac tu a l l y ,  
the supp ly re sponse e l a sti c i ty i s  l i ke l y t o  b e  di f fe rent f o r  
· an i nc re a s e  in p r i c e  as oppo sed t o  a de c re a s e  i n  p ri c e . An 
examp l e  o f  how tr adi ti onal economi c supp ly func t i ons di ffer 
f rom " re sponse re l ati ons " c an be found in an ana l ys i s of the 
beef c ow i nventory re l ati on . The hypothe s i s  i s  that the re 
i s  a di rec t  rel ati on between bee f c ow inventory l eve l s  and 
the p r i c e  of feede r c attl e . A dec re ase in feede r c attle 
pri ce wou ld l e ad to a dec rease in inventory and an i nc re a se 
in the pri c e  of fed steers wou ld l e ad to an i nc re a s e  i n  
inventory l eve l s . I t  c annot be s a i d ,  howeve r ,  wi th gre at 
surety that equa l  dec re a s e s  and inc re a s e s  wou ld re su l t  in 
change s of equ a l  ab so lute magni tude . I t  i s  re l ative l y e a sy 
to reduc e i nvento ry leve l s  by cu l l ing a l a rge r than no rma l  
amount o f  the b re edi ng he rd , howeve r ,  i t  take s much l onge r 
to rea l iz e  the dec i s i on to inc re ase the breedi ng he rd . 
Net Ca l f  Crop The next equation fo r thi s mode l 
invo lve s dete rmi nat i on o f  the ne t c a l f  c rop , that i s  the 
di fferenc e between c a l f  bi rths and de aths . 
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Net C a l f Crop = f ( l agged bee f c ow inventory and l agged 
dai ry c ow inventory ) 
Thi s i s  s imp ly c ons i de red to be a func ti on o f  the sum o f  
b ee f  c ow i nvento ry and da i ry c ow invento ry i n  the p revi ou s 
year . Freebai rn and Rau s se r  ( 1 5 )  had an i denti c a l  
spec i fi c ati on f o r  the vari ab le whi ch the y c al l ed c a lve s 
rai sed . 
Ca lve s S l aughtered The numb e r  of c a lve s 
s l aughtered each quarter i s  a func ti on o f  the numbe r o f  
dai ry c ows dur i ng the previ ous time pe ri od and the cur rent 
pri ce o f  feede r stee r s . The func ti onal notat i on i s  given 
be low . 
Ca lve s S l aughte red = f ( current pri ce o f  fe ede r stee r s , 
l agged dai ry c ow invento ry ) 
The numbe r o f  c a lve s s l aughtered i s  expected to vary 
i nve r s e l y  wi th feede r  stee r pri c e s . The re asoni ng behi nd 
thi s i s  that feede r ste e r  pri c e s  represent the a l te rnative 
u s e  to whi ch the c a l f  c ould be put , i . e . , p l ac e d  i n  a 
feedlot and f attened for s l aughte r at a l ater date . I t  i s  
expec ted that the re i s  a po si tive re l ati on be twe en c a lve s 
s l aughtered and l agged dai ry c ow numbe rs . Freebai rn and 
Rau s s e r  ( 1 5 )  b a se thi s on the as sumpti on that mo st of the 
c a lve s s l aughte red are dai ry c a lve s , henc e dai ry c ow 
i nventory l eve l s  the previ ous time period are u sed as a 
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p roxy vari ab l e . A s  c an be ob served in T ab l e  2 ,  bo th dai ry 
c ow numbers and the numbe r of c a lve s sl aughte red have been 
dec l in i ng over the p a s t  seve r a l  ye ars . The c o r re l at i on 
between the two s e ri e s  wou ld tend to re i nfo r c e  the re l ati on 
hypothe s iz ed above , i . e . , that the numbe r  of c a lve s 
s l aughte red and dai ry c ows in invento ry are r e l ated 
- po s i tive l y . 
TABLE 2 .  Numbe r  o f  D ai ry Cows and Numbe r o f  C a lve s  
S laughte red 
Ye a r  
1 9 60 
1 9 6 1  
1 9 62 
1 9 6 3  
1 9 6 4  
1 9 6 5  
1 9 6 6  
1 9 6 7  
1 9 6 8  
1 9 6 9  
1 9 7 0  
1 9 7 1 
1 9 7 2  
1 9 7 3  
1 9 7 4  
1 9 7 5  
1 9 7 6  
1 9 7 7  
1 9 7 8  
1 9 7 9  
1 9 80 
1 9 8 1  
D a i ry Cows 
( 0 0 0  he ad ) 
1 9 5 2 7 
1 9 2 7 1  
1 8 9 63 
1 83 7 9  
1 7 647 
1 5 3 80 
1 4490 
1 3 7 2 5  
1 3 1 1 5 
12 5 5 0 
12 0 9 1  
1 1 9 0 9  
1 1 7 7 8  
1 1 6 5 1 
1 12 9 7  
1 12 2 0  
1 1 0 7 1  
1 0 9 98 
1 0 8 9 6  
1 0 7 9 0  
1 0 7 7 9  
1 0 8 60 
Calve s S l aughte r ed 
( 000 he ad ) 
82 2 5  
7 7 0 1 
7494 
6 8 3 3 
72 5 4  
7 42 0  
6 6 47 




3 68 9  
3 0 5 3  
2 2 49 
2 9 8 7  
5 2 0 9  
5 3 5 0 
5 5 1 7  
4 1 7 0  
2 82 4 · 
2 5 88 
2 7 9 8  
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P l ac ements of Catt l e  on Feed The feedl o t  ope r ato r 
determi ne s the number o f  c att l e  to be p l ac ed on feed , b a s i ng 
thi s dec i si on on a numb e r  o f  fac to r s . One factor a f fe c t i ng 
the p l ac ement dec i s i on i s  the pri c e  of feede r c att l e . Othe r 
facto r s  are gra i n  p ri ce s  and pri c e s  of othe r inputs du r i ng 
the feedi ng pe r i od ( no rma l l y four to s i x  months ) .  The 
· feedlot ope rato r al so c on s i de r s  the expected pri c e  o f  fed 
c att le at the t ime c att l e  on feed re ach a market ab l e  we i ght 
range . 
Freebai rn and Rau s se r  ( 1 5 )  repo rted that the i r 
attempts to e s timate the re l ati on exp l a i ning dec i s i ons to 
p l ac e  c att l e  in feed l o t s  had not been ent i r e l y  suc c e s s fu l . 
They found that i nc lu s i on o f  feede r c a l f  pri c e s  fai l ed to 
support the hypo the s i s  that the c o st o f  the feede r c a l f  
input i nf luenc e s  dec i s i ons in a s i gni fi c ant way . The f i na l  
form o f  thei r re l ati on i nc luded farm pri ce o f  fed be e f , farm 
pri ce o f  c o rn ,  and supp l y  o f  feeder c alve s. 
Bain ( 2 )  hypothe s i zed that p l ac ement s o f  c att l e  on 
feed we re dete rmi ned by fed bee f  pri c e , expec ted c o rn pr i c e , 
and l agged be e f  c al f  invento ry . He repo rted that s ome 
experimentati on was i nvo lved in spec i fi c ati on o f  the 
expectati on s func ti on for c o rn and fed c att l e  pri c e s . The 
final resu l t  wa s that the current va lue for both vari ab l e s  
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appe ared to l arge l y  de t e rmine expec tati ons , and that the re 
was no i mprovement f rom fi tting po l ynomi al l ag func t i ons . 
Crom ( 8 )  exp l a i ned that he e stimated e ach quarte r l y  
equati on separate l y  due t o  the fact he emp l oyed di ffe rent 
l agged i nvento ry vari ab l e s  fo r each quarte r .  The bee f c ow 
invento ry vari ab l e  was used as a proxy fo r the bee f c a l f  
c rop i n  equati ons fo r the fi rst and fourth qua rte r s  o f  the 
ye ar . I n  three o f  the four quarte r s  he inc luded the 
bee f/c o rn p r i c e  rati o . C rom indi c ated that the s te e r  pri c e  
a l one yi e lded a b e tt e r  sec ond quart e r  e s timate . 
Fo r thi s mode l ,  a func t i onal fo rm that i s  qui te 
s imi l ar to that u s ed by Arz ac and Wi lki nson ( 1 )  i s  p ropo sed . 
Catt l e  P l ac ed 
on Feed 
= f ( farm pri ce o f  fed bee f , pri c e  of c o rn ,  
c a l f  s l aughter fo r pa st four qu arte r s , 
net c a l f  c rop minu s  dai ry _he rd 
rep l ac ement s , l agged p l ac ement s ) 
I t  i s  expec ted that a po s i t ive re l ati on exi s t s  between 
pl ac ement s and fed c attle pri ce si nc e i nc re a s e s in fed 
c att le pri c e s  wou ld tend to enc ourage p l ac ement s . I nc re a s e s 
i n  the p r i c e  o f  c o rn i nc re a s e s  the c o st o f  feeding c attle 
and , thu s , dec re a s e  p l ac ements . A negative re l at i o n ship 
between p l ac ement s and pri o r  calf s l aughte r  i s  exp e c ted . 
The di ffe renc e between ne t c a l f  c rop and dai ry he rd 
rep l ac ement s s e rve s a s · an i ndi cator of supp l i e s  of c a lve s 
avai l ab l e  fo r p l ac ement and wou ld exhi bit a di re c t  re l at i on 
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wi th p l ac ements o n  feed . Lagged p l acement s on feed ( numbe r 
p l ac ed on feed i n  previ ous time pe ri ods ) a l s o  i s  i nc l uded i n  
thi s rel ati on and i s  expected to have a po s i t i ve 
re l ati onship wi th current p l ac ement s . 
P r i c e  o f  F eede r S te e r s  Ca lve s that a r e  not 
s l aughte red f o r  ve al are re ared as rep l ac ement s fo r b reedi ng 
· stoc k ,  for dai ry he rd rep l ac ements , o r  are c ar r i ed on f o r  
fatteni ng on fo rage o r  p l ac ement i n  feedlots . The be e f  
breede r , the r e fore , ha s the a l ternative o f  s e l l i ng hi s ( o r 
he r )  c attle when they re ach the de si red feede r age and 
we i ght range o r  c ar rying them on unti l the y reach a sui tab l e  
we i ght and c o ndi t i on f o r  s l aughte ring . 
Due t o  the bi o l ogi c a l nature o f  l ive stock p rodu c t i on 
inc ludi ng . ge s tati on t ime , weani ng time , etc . , the supp l y  o f  
c a lve s avai l ab l e  a s  potenti al feede r c att l e  i s  f i xed . That 
i s ,  
Supp ly o f  Feeder = £ ( c alve s ava i l ab l e ) 
S tee r s  
On the demand s i de , feed l ot ope rato r s  de te rmine the numbe r 
to be p l ac ed on feed l arge l y  b a sed on cur rent p r i c e  o f  
feede r c att l e , expec ted i nput c o st s , and the exp e c ted p r i c e  
o f  the i r  output ( fed bee f ) a t  the time when the s e  ani ma l s  
pl ac ed o n  feed wou ld reach a marketab l e  we i ght . 
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Demand fo r Feeder = f ( current pri c e  of feede r s tee r s , 
S te e r s  expec ted fed c attle p ri c e , current 
c o rn pri c e ) 
The i nput pri c e  var i ab le , co rn ,  i s  cho sen bec au s e  o f  i t s 
re l ative impo rtanc e i n  feeding c o s t s . 
The a l te rnative demand for c a lve s c on s i s t s  o f  demand 
for s l aughte r  c a lve s . The func ti onal form i s  a s  f o l lows . 
Demand for S l aughter 
C alve s 
= f ( cu rrent pri c e  o f  feede r steers , 
nonfed bee f  p ri c e ) 
Cur rent feeder steer pri c e  i s  repre sentative o f  the 
oppo rtuni ty c o st o f  s l aughtering and nonfed beef p r i c e  
repre s ent s the p ri c e o f  the final output , nonfed be e f . 
The re i s  an i denti ty fo r the supp l y  o f  and demand 
for c a lve s ava i l ab l e . 
Quanti ty Supp l i ed 
of C a lve s 
That i s ,  
= Quant i ty Demanded . of feede r c a lve s + 
Quanti ty Demanded of s l au ght e r  c a lve s 
Let Qdfeede r = BO + B l P FS + B2 P F 1 E ( t+ 2 ) + B3PG1 
Whe re Qdfeede r i s  quant i ty demanded o f  feede r stee r s , P FS i s  
pri c e  o f  feede r stee r s , P F 1 E ( t+2 ) repre sent s fed be e f  pri c e  
expec ted two qu a rte r s  i n  the futu re , and PG l i s  cur rent c o rn 
pri c e . 
Qd s l aughter = aO + alPFS + a3 P F2 
Qds l aughte r i s  quant i ty demanded o f  s l aughter s tee r s , P FS i s  
pri ce o f  feede r steer s ,  and PF2 i s  nonfed bee f pr i c e . 
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Sub sti tuti ng quant i t i e s  demanded of feede r and 
s l aughte r c a lves i nto the i denti ty ,  where quanti ty supp l i ed 
i s  equal to the two demand s , give s the fo l l owi ng . 
Q s  = BO + B l P FS + B2 P F 1 E ( t +2 ) + B3PG1 + aO 
+ al PFS + a2 P F2 
Combining term s  give s the fo l l owing . 
Q s  = ( BO + aO ) + ( B l + al ) P FS + B2 P F 1 E ( t+ 2 ) 
+ B3 PG1 + a2 P F2 
The equ ati on c an then be so lved fo r PFS : 
P FS = - ( BO + aO ) / ( B l + al ) - B2/ ( B l + a l ) PF 1E ( t+ 2 ) 
- B3/ ( B l + al ) PGl - ( a2 ) / ( B l + a l ) P F2 + 1 / ( B l + a l ) Q s 
Wi th re spec t to the s i gns o f  the c oe f fi c i en t s  i n  the demand 
and supp ly equ ati ons , B l  i s  expec ted to be negative , B2 to 
be po s i tive , B3 to be negat ive ; al  i s  expected to be 
negative and a2 po s i t ive . The struc tural equat i on for the 
reduced fo rm spec i f yi ng feede r stee r pri c e  a s  the dependent 
vari ab l e , the re f o re , i s  a s  fo l l ows . 
P r i c e  o f  Feede r 
S teers 
= f ( expec ted fed beef pr i c e , current c o rn 
p ri c e ,  current nonfed bee f pri c e , 
net c a l f  c rop minu s  dai ry he rd 
rep l acement s ,  change in p r i o r  
c a l f  s l aughte r )  
Wi th re spec t  to the expec t ati ons oper ato r ,  for thi s s tudy i t  
wi l l  b e  as sumed that expec ted fed beef p r i c e  i s  we l l  
approxi mated by current pri c e  leve l s ;  therefor e , no furthe r 
expe ri ment ati on was fe l t  nec e s s a ry , and the expec ted pri c e  
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wi l l  be repre sented by the pri c e  that i s  current to the 
pe ri od dur i ng whi c h  p roduce r  dec i s i ons are be i ng made . A 
di rect re l ati on be tween feede r steer pri c e  and expe c ted fed 
beef p r i c e  i s  hyp o the s i z ed .  The current c o rn p r i c e  
coeffi c i ent i s  expec ted t o  be negative , that i s ,  a n  i nc re a s e  
i n  the p r i c e  o f  thi s i nput wou ld depre s s  p ri c e s  feedl o t  
· ope r ato r s  wou ld b e  wi l l i ng to pay , and a dec r e a se wou l d  tend 
to i nc re a se the fe ede r steer price . Hi ghe r exp e c ted nonfed 
bee f  p ri c e s  c ou l d  enc ou rage produc ers to ho l d  b ac k  c a lve s 
fo r fo r age fatteni ng , s o  a po s i tive re l ati on be tween the 
nonfed bee f  p r i c e  var i ab l e  and feede r stee r pri c e  i s  
expec ted . The var i ab l e  re l ated to the supp ly o f  feede r  
c a lve s ,  net c a l f  c rop minus dai ry he rd rep l ac ement s , shou ld 
have an i nve r s e  re l at i on to pri c e s  fo r feeder steer s .  A 
vari ab l e  to me a sure the di fferenc e between cu rrent c a l f  
s l aughte r and c a l ve s s l aughte red one ye ar p revi ou s l y  a l so i s  
i nc luded i n  the equat i on ;  the re l at i on between thi s vari ab l e  
and p r i c e  o f  feede r stee r s  i s  expected t o  be a di r e c t  one . 
B a i n  ( 2 ) presented the de rivati on for an 
unre stri c ted redu c ed form equati on for both p l a c ement s and 
feede r c att le pri c e . The fina l fo rm of hi s feede r  c attle 
pri c e  equati on i nc luded cur rent fed and nonfed bee f  p r i c e s , 
l agged fed bee f p r i c e , and cur rent c o rn pri ce . C rom ( 8 )  
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pre sented separat e  func ti ons fo r feede r anima l p r i c e s f o r  
e ach quarte r o f  the ye a r . He e s timated that the p r i c e  o f  
feeder c att le w a s  a func ti on o f  cho i c e  steer pri c e  ( fed 
beef ) and a var i ab l e  he c a l led gro s s  pri c e  margi n o n  ste e r s  
j ust marketed ( an i dent i ty we i ghti ng current f e d  stee r pri c e  
and feede r  pr i c e  l a gged two quarte r s ) . Freebai rn and 
' Rau s se r  ( 1 5 )  i nc luded pri c e  of fed c att l e  and change s i n  
c a l f  i nvento ry a s  the i r  exp l anatory vari ab l e s  f o r  feeder 
pri c e s . 
P roduc ti on o f  Fed Bee f Seve ral o f  the mode l s  
revi ewed for thi s s tudy spec i f i ed fed beef produc t i on to be 
a func ti on of l agged p l ac ements al one . For examp l e , 
Freeba i rn and Rau s se r  ( 1 5 )  and Bain ( 2 ) both u sed thi s 
re l ati on t o  exp l ai n  fed beef produc ti on . Hunt ( 1 9 )  
spec i f i ed farm l eve l supp l y  of fed bee f to be a func ti on o f  
fed beef p r i c e , numb e r  o f  c att l e  o n  feed at the b e gi nn i ng o f  
the ye ar , gr ai n pr i c e , and l agged feede r c att l e  pri c e . Thi s 
form i s  c l o se s t  to the func ti ona l format given be l ow . 
Fed Be ef P roduc t i on = f ( fed beef pri c e , c o rn p ri c e ,  
p l acement s on feed 
l agged two quarte r s ) 
Ac c o rding to e c onomi c the o ry , the re i s  a po s i tive re l ati on 
betwe en produc ti on and c ommodi ty pri c e , the re fo re , fed b e e f  
producti on i s  expec ted to vary di re c t l y  wi th i t s  own pri c e . 
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Co rn price aga i n  repre sents the cost o f  i nputs to the 
produc t i on func t i o n  fo r fed bee f , and i t  shou l d  exhibi t an 
i nverse re l at i on wi th produc tion . Ac c o rdi ng to B a i n  ( 2 ) ,  
l agged p l ac ement s on feed wou ld be probab l y  the mo s t  
important dete rmi nant o f  fed bee f p roduc ti on . The 
re l ati onship betwe en the two vari ab l e s  i s  expected to be a 
· di rect one . 
P roduc t i on o f  Nonfed Beef -- ---- The pr imary sou r c e s  o f  
nonfed bee f a re c ows cu l l ed from breedi ng and dai ry he rds 
and steer s  and he i fe r s  not fattened in feed l o t s .  Cows c an 
be cu l l ed from breedi ng herds when they are no longe r 
p roduc t ive o r  when produce rs dec i de to reduce the s i z e o f  
thei r  b reeding i nventory . Nonfed he i fe r s  c an be re t a i ned 
for breeding , s o l d  fo r s l aughter , o r  p l ac ed in feed l o t s . 
Nonfed stee rs may be so ld for s l aughter o r  pl ac ed i n  
feedl o t s  ( See F i gu re 1 ) . 
L angeme i e r  and Thomp son ( 2 1 ) , the fi r s t  re s e a rche rs 
to pub l i sh a di s aggregated bee f mode l , i nc luded nonfed beef 
pr i c e , l agged fed bee f  pr i c e , bee f  c ow i nvento ry , r ange 
condi ti ons the previ ou s  ye ar , and farm pri c e  o f  mi l k  in 
the i r  re l ati on exp l aining nonfed beef produc t i on . They 
repo rted that each of the se vari ab l e s  exhi bi ted i nve rse 
re l ati onshi p s  wi th the nonfed beef supp l y  vari ab l e  i n  the i r  
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e stimated mode l , w i th mi lk pri c e  not app e a r i ng to be 
s i gni f i c ant . F reebai rn and Rau s ser ( 1 5 )  spe c i f i ed 
producti on o f  other ( nonfed ) beef to be dependent on i t s  own 
pri c e ,  l agged feede r p ri c e s , a movi ng st andard devi ati on o f  
feede r p ri ce s , and l agged range c att l e  i nvento ry . B ai n  ( 2 ) 
i nc luded bee f and dai ry c ow invento ry and l agged bee f c al f  
' i nvento ry i n  add i t i on t o  l agged pri c e s  for nonfed bee f , 
c o rn ,  and feede r  c a tt l e , a s  we l l  a s  l agged p l ac ement s . 
The spe c i fi c ati on o f  nonfed bee f producti on i s  a s  
fo l l ow s . 
Nonfed Bee f = f ( p r i c e  o f  feede r stee r s , we i ghted 
P roduct i on c omb i nation o f  bee f and d a i ry c ow 
i nventory , of c a lve s avai l ab l e , ave rage 
p l ac ements , nonfed bee f p r i c e ) 
Arz ac and Wi lki n son ( 1 )  spe c i fi ed a s imi l ar func t i on but did 
not i nc lude nonfed bee f  pri ce . 
I t  i s  expec ted that nonfed be ef produc t i on vari e s  
i nve r s e l y  wi th feede r steer pri ces . Fe ede r stee r p r i c e  
repre sents one o f  the produc tion alternative s o r  opp o rtuni ty 
c o st s  of not feedi ng c att l e . The var i ab l e  rep re sent i ng the 
avai l abi l i ty o f  one of the sources of nonfed bee f , the 
we i ghted bee f and da i ry cow invento ry , wou ld be expected to 
vary di rec t l y  wi th · supp ly of nonfed bee f . Thi s we i ght i ng i s  
simi l a r  to that used by Freebai rn and R au s se r  ( 15 )  i n  the i r  
equation exp l a i n i ng nonfed beef produc ti on . A l arge numbe r 
48 
o f  c a lve s avai l ab l e  c ou ld , depending on feeder p ri c e s  and 
othe r facto r s , be expected to inc rease nonfed b e e f  
producti on . I nc re a sed ave rage p l ac ements woul d  dec r e a s e  the 
supp l y  o f  stee r s  and he i fe r s  and a l so mi ght enc our age 
retenti on o f  breedi ng c att l e . Final l y ,  increa s e s  i n  p r i c e s  
o f  nonfed bee f  c ou l d  b e  expec ted t o  enc our age nonfed 
- s l aughte r i ng . 
P o rk P roducti o n  As ment i oned earl i e r , one o f  the 
hypothe se s o f  thi s study i s  that the re has been s t ruc tu r a l  
change i n  the vari ous c omponent s o f  the l i ve st o ck-meat 
indus try ove r the p a s t  few ye ars . Van Ardsda l l  ( 48 )  
conduc ted a survey o f  hog produc ers in 1 9 7 5 . He c onc luded 
that much change i nde ed has oc curred in the facto r s  
affec ting o r  i nf luenc i ng c o st of producti on. and supp ly 
re sponse i n  rec ent ye ar s ,  and that ac c e l e rated rate s of 
change a re probab l e  i n  the future . He ident i f i ed three 
maj o r  type s of enterp r i se s that are invo lved in the hog 
produc t i on proc e s s . They are feeder p i g  producti on , 
f i ni shi ng o r  feedi ng o f  hogs and pigs , and farrow to fini sh 
ope rati ons . 
Bundy and D i ggi ns ( 6 ) identi f i ed s even impo rtant . 
facto r s  a f fe c t i ng ho g produc ti on . The y are supp l y  and p r i c e  
o f  l ive hogs , c onsume r demand fo r pork and l ard , 
49 
avai l abi l i ty o f  feed supp l i e s , supp l y  and pri ce o f  c ompe t i ng 
meat produc ts on the c on sume r market , ho g- c o rn pri c e  rati o s , 
swine di s e a se outbreaks , and world ec onomi c c ondi ti ons . 
Bundy and D i ggins a l so out l i ned divi s i on s  o f  ho gs and p i gs 
i nto market c l a s s e s  by we i ght , use , and sex ( Tab l e  3 ) . 
' TABLE 3 .  Marke t C l a s se s  o f  Hogs and P i gs 
Use Sex We i ght 
Hog s : 
S l aughter hog s  barrows , � unde r 1 80 
gi l t s  
sows , 2 00 
othe rs 
Feede r &: stocke r  b arrows , 1 2 0  
hogs gi l t s  
P i gs : 
S l aughte r p i gs Al l c l a s se s  unde r 3 0  
b arrows , 1 00 
gi l t s  
Feeder p i g s  barrows , unde r 80 
gi l t s  
- 3 00 +  
- 600+ 
- 1 80 
100 
- 2 00 
- 1 2 0 
Fo r the secti on o f  thi s mode l de a l i ng wi th po rk produc t i on ,  
i t  was dec i ded t o  u s e two appro ache s .  The fi r s t  app ro ach i s  
the mo re tradi ti ona l one and i s  s i mi l ar to that u sed by 
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Har l ow ( 1 7 ) , Crom ( 8 ) , Freebai rn and Rau s se r  ( 1 5 ) ,  and B a i n  
( 2 ) . The sec ond spec i f i c at i on attempt i s  s imi l ar to that 
u sed by Arz ac and Wi lki nson ( 1 ) . 
I n  the f i r st appro ach , two re l ati ons a r e  spec i fi ed .  
The fi rst i s  an i nvento ry re l ati on in whi ch the va r i ab l e  to 
be exp l ai ned i s  the number of sows fa rrowi ng . The re l at i on 
· for the mode l i s  a s  £o l l ows . 
S ows far rowi ng = f ( l agged hog price , l agged c o rn p ri c e , 
l agged fed be ef pri c e , l agged farrowings ) 
The numbe r o f  s ows farrowi ng i s  expected to vary di rec t l y  
wi th ho g pri c� and i·nve r s e l y  wi th gr ain ( c o rn )  p r i c e . Fed 
bee f  pri c e s  repre s ent a l te rnative use s o f  re sourc e s  u s ed in 
produc ti on of po rk and wou ld be expected to have a negat ive 
coeffi c i ent . Cur rent fa rrowi ngs are expec ted to v a ry 
di rec t l y  wi th farrowi ngs o f  the previ ous time peri od . 
Bain ( 2 )  i ndi c ated that hi s re se arch d i d  not support 
the use o f  fed c att l e  pri c e s  in the farrowi ng re l ati on ,  
sugge sti ng that hog produc ers di d not , a s  set fo rth by C rom , 
Har l ow ,  and othe r s , al so engage i n  c attle feedi ng . On the 
othe r hand , one f i nding re su l ti ng from Van Ar sda l l ' s survey 
of hog p roduc e r s  was that two - thi rds of a l l  farms p roduc i ng 
hogs a l so repo rted ·havi ng othe r l ive stock or pou l try 
ente rpri se s . Bee f  c ows or c att le feeding enterp ri se s we re 
pre sent in over 90 per cent of the se farms repo rti ng othe r 
l i ve stock ( 48 ) .  
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The po rk p roduc ti on re l at i on be l ow i s  s i mi l ar to 
that o f  Crorn ( 8 ) , H a r l ow ( 1 7 ) , Bain ( 2 ) ,  and Freeb a i rn and 
Raus s e r  ( 1 5 ) . 
P o rk P roduc t i o n  A = f ( l agged sows farrowing , p i gs s aved 
per sow , dre s s ing perc entage , 
c o rn pri c e , hog p r i c e ) 
The fi r s t two vari ab le s , l agged farrowi ngs and p i g s  s aved 
per sow , are be l i eved to be the mo st important determi nants 
of po rk produc t i on . Both vari ab l e s  are expec ted to 
inf luenc e po rk product i on di re ctly . Co rn pri c e i s  expec ted 
to vary i nve r s e l y  wi th p roduc t i on . The re a soni ng he re i s  
that increased c o rn p ri c e s wi l l  se rve to dec re a s e  s l aughter 
we i ght s  and the reby inf luenc e the quant i t i e s  o f  p o rk 
produc ed . A change in pork pri c e s  wi l l  affec t dec i s i on s  
made b y  p rodu c e r s  a s  t o  cu l l ing of sows from the breedi ng 
he rd and retent i on o f  gi l t s  to add to breeding he rd 
invento ry . 
The re are two ways to look at the po s s ib l e  e f fe c t s  
of change in po rk p ri c e s  o n  po rk produc t i on . One i s  that an 
inc re a s e  in po rk pri c e s  c ou ld enc ourage produc e r s  to 
s l aughte r  and e i the r i nc re a se cu l l i ng rate o r  dec re a se 
numbe r o f  gi l t s  retained fo r breedi ng . Anothe r po s s ibi l i ty 
i s  that po rk p roduc e r s  wou ld _ see a pri ce ri se as a s i gnal 
that prices wi l l  c onti nue an upward trend and wou ld dec ide 
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to reduce cu l l i ng o f  s ows and retain more gi l t s  i n  o rder to 
inc rease p roduc ti on in the next few quarte r s . Whi l e  s ome 
studi e s  i nc luded a trend vari able to ref lect the upwa rd 
movement i n  the dre s s i ng perc entage of hog s , i n  thi s study 
the ac tu a l  dre s s i ng pe rcentage wi l l  be c a l cu l ated and 
uti l i z ed .  
A sec ond spe c i f i c ati on of i nvento ry and produc ti on 
re lati ons f o r  the hog sector i nvo lve s three sep a r ate 
equati ons . The f i r s t re l ati on i s  for numbe r o f  sows kept 
fo r breed i ng and i s  pre sented be low . 
Sows Kept for 
B reeding 
= f ( l agged c o rn price , l a gged p o rk p r i c e , 
l agged fed bee f  pr i c e , l agged i nvento ry ) 
I t  i s  expec ted that c o rn pri c e  and number o f  sows kept for 
breedi ng wi l l  vary i nve r s e l y  s i nce feed p r i c e s  are the maj o r  
component o f  p roduc ti on c o sts . Bundy and Di ggi ns ( 6 )  
i ndi c ated that feed c o sts ac c ounted fo r 80 pe r c ent o f  total 
costs and wou l d ,  the refore , be a maj o r  i nf luenc e o n  the 
profi tabi l i ty of p roduc i ng hogs and pi gs . P o rk p r i c e s  
l agged two quarte r s  r e f l e c t  output pri c e s  at the t i me the 
farrowi ng o r  breedi ng dec i s i ons are made and are expec ted to 
di rec t l y  i nf luenc e i nventory s i z e . Fed beef p r i c e s  wou ld 
have an i nve r se re l ati on wi th number o f  sows kept f o r  
breeding pu rp o s e s a s  feeding o f  c attle wou l d  rep re s ent an 
a l te rnati ve to p roduc t i on of pork . Current i nvent o ry i s  
expec ted to vary di rec t l y  wi th lagged i nventory . The 
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rati onal e  here i s  s i mp l y  that i f  one ha s a l arge beginn i ng 
i nvento ry i t  i s  qui te re a sonable to a s sume that end i ng 
inventori e s  wi l l  be l arge a l so . 
feed . 
The next re l ati on dea l s  wi th p l acement o f  p i gs on 
P i gs on Feed = £ ( l agged hog pri c e , l agged c o rn p ri c e , 
current sow i nventory , l agged p l ac ement s 
o f  pi gs on feed ) 
The expec ted s i gn s  o f  the c oe ff i c i ent s are a s  fo l l ows . 
P l acement s o f  p i gs on feed shou ld. be di rec t l y  i n f luenc ed by 
pri c e s  at the beginning of the feedi ng peri od , r e f l e c ti ng 
the pri c e s  prevai l i ng at the time the .p l ac ement dec i s i on i s  
made . S inc e the number o f  p i gs on feed i s  reported a s  o f  
the end o f  the pe r i o d ,  pri c e s  l agged one pe r i od we re 
cons ide red to be the appropri ate one s to u se in thi s 
re l ati on . I f  c o rn p ri c e s  inc re as e , fewer p i gs wou l d  be 
p l ac ed on feed . C onve r s e l y ,  i f  output pri c e s  are hi ghe r , 
p l ac ement s wou ld be expec ted to i nc re a s e . The numb e r  o f  
p i gs o n  feed i s  di re c t l y  i nf luenc ed b y  the invento ry o f  
breedi ng stock and pri or p l ac ements . 
The thi rd and f i nal re l at i o n  i n  thi s s e c ond 
spec i fi c at i on o f  the po rk product i on sector i s  the quanti ty 
of pork p roduc ed . 
P roduc t i on o f  P o rk B = f ( current hog pr i c e , 
l agged p l ac ement s ) 
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Here current p roducti on i s  spec i fi ed a s  a funct i on o f  the 
current farm pri c e  o f  hogs and l agged p l ac ements o f  p i gs on 
feed . Thi s fo rm i ndi c ate s that producti on i s  l ar ge l y  
determi ned b y  p l ac ement s i n  the previ ou s quarte r .  The leve l 
of current hog pri c e  wi l l  i nfluenc e produc e r s  to i nc r e a se 
s l aughter i f  pri c e  i s  hi gh .  I f  price i s  low , p ro duc e r s  
wou ld perhap s tend t o  c arry the i r  inventory o f  fed hogs t o  a 
he avi e r  we i ght o r  ret ain mo re gi lts for breedi ng i n  hop e s  o f  
having pri c e s  a t  a hi ghe r leve l two or mo re qua rte r s  i n  the 
future .  
The sec ond spec i fi c at i on for the produc t i on 
re l ati ons i s  qui te s imi l ar to that o f  Arz ac and Wi l ki ns on 
( 1 ) . The se re l ati ons are s imi l ar in conc ept to tho s e  u s ed 
to mode l c att l e  i nvento ry and beef produc ti on ,  and they 
pre sent a s l i ght ly di ffe rent pi cture of the po rk produc t i on 
secto r . I t  cou l d  be argued that wi th the abovement i oned 
structu r a l  change s in the hog producti on i ndus try , they 
mi ght p re sent a c l e arer p i c ture of the behavi o r  o f  
produc e r s . F o r  thi s re a son , i t  i s  fe lt that thi s di ffe rent 
approach me r i t s  i nc lu s i on i n  thi s pre l iminary s tage , at 
least , o f  the mode l ing proc e s s . 
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P oultry P roduc t i on Many of the mode l s  revi ewed f o r  
thi s s tudy did n o t  i nc lude re l ati ons t o  quant i fy the 
produc ti on o f  poul try . Arz ac and Wi lki n s on ( 1 )  and 
Freeb a i rn and Rau s s e r  ( 1 5 )  di d spec i fy such a re l at i on . The 
re l ati on be l ow i s  qui te s i mi l ar to the i r  wo rk . 
P ou l try P roduct i on = f ( l agged pou l try pr i c e , l agged 
c o rn pri c e , produc t i vi ty i ndex , 
l agged poul try produc t i on ) 
Pou l t ry produc t i on i s  expec ted to vary di rec t l y  wi th b r o i l e r  
pri c e s  in the p revi ou s qua rte r .  Thi s one quarter l ag 
re flects the f a c t  tha t  dec i s i ons on producti on are made by 
fi rms in the i ndu stry dur i ng the previ ou s quarte r .  C o rn 
pri ce i s  l agged one quarter fo r thi s rea s on and i s  exp e c ted 
to have a negative c o effi c i ent . The productivi ty i ndex i s  
expec ted to have a po s i tive ly signed c o e f fi c i ent and i s  
inc luded a s  a me a sure o f  the over a l l  inc re a s i ng e ffi c i enc y 
in the pou l t ry i ndu s t ry . Current produc t i on o f  pou l t ry i s  
expe c ted to vary di rec t l y  wi th l agged produc ti on . 
Consume r Demand fo r Meat 
Economi c  theo ry sugge sts that the quanti ty demanded 
of a good i s  determi ned by the pri ce o f  that go o d , the 
pri c e s of a l l o the r goods , and i ncome . I de a l l y , a l l  
po s s ib l e  pr i c e s  o f  sub sti tute s and comp l ement s shou l d be 
inc luded in demand equati ons . Due to l imi tati ons on t ime 
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and l ack o f  avai l abi l i ty o f  adequate time seri e s  dat a , tha t  
i s  not po s s i b l e . The re fo re , the func t i onal re l at i onship 
l i sted be l ow wa s u sed to exp l ai n  the c onsume r  demand fo r 
meat . Four c atego r i e s  of me at are inc luded i n  thi s mode l . 
They are fed bee f ,  nonfed bee f , po rk , and pou l try . S i nc e i n  
thi s mode l demands for al l four a r e  based o n  the s ame 
va·ri ab l e s , the gene ral fo rm of the equati on wi l l  be given 
he re . 
Per C ap i t a  Demand= f ( Own re al pri c e , re al pri c e  
fo r Me at of othe r me ats , per c api ta 
di spo sab l e  i nc ome ) 
The s i gns o f  the c o e ffi c i ents are expected to be ne gative 
for own pri c e , po s i tive fo r pri c e s  of other goods whi ch are 
substi tut e s , and negative fo r pri c e s  of othe r goods whi ch 
are c omp l ement s . The s i gn o f  the inc ome coe f fi c i ent . i s  
expec ted to be po s i tive i f  the good i s  a no rmal good and 
negative i f  the good i s  an infe r i o r  good . 
The regre s s i on c o e ff i c ent s are expec ted to i ndi c ate 
that fed bee f ,  nonfed bee f , po rk , and poul try are 
sub sti tute s ,  to varyi ng degree s ,  fo r one anothe r .  
studi e s ,  re searche r s  have hypothe si z ed a somewhat 
I n  s ome 
comp l ementary re l at i onship be tween the various me ats . 
i s exp lained by a de s i re for vari ety in the di ets o f  
c onsume r s ,  an exp l anat i on not wi thout some me ri t .  
Thi s 
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The re are s ome di fferenc e s  i n  re sul t s  repo rted by 
r�se arche r s  wi th regard to whe ther nonfed be e f  shou ld be 
c ons ide red a normal or i nfe r i o r  good . Langeme i e r  and 
Thomp son ( 2 1 )  and Fre ebai rn and Rau s se r  ( 1 5 ) ,  f o r  examp l e , 
found a negative income -demand re l ati onship for nonfed bee f 
( hamburge r o r  ground bee f ) , whi l e  Hunt ( 1 9 )  and C rom ( 8 )  
repo rted re su l t s  indi c at i ng nonfed beef was a no rm a l  good . 
Anothe r  a re a  o f  di ffe rence found among l ive s to c k  
econome t r i c  mode l s  i s  in whethe r c onsumpti on i s  repo rted o n  
a pe r c ap i t a  o r  t o t a l  b a s i s .  Mo st o f  the previ ou s  mode l s  
used a pe r c api ta ba s i s i n  orde r to , a s  Langeme i e r  and 
Thomp son ( 2 1 ) stated , mi nimi z e  the prob l ems o f  
mu l ti c o l l ineari ty and the income e ffec t . O f  the s tudi e s  
previ ou s l y revi ewed , only Arz ac and Wi l ki ns on ( 1 )  u s e d  a 
tota l ba s i s ,  pe rhap s  to keep the i r  equati ons l i ne a r . 
Reta i l and Produc e r  Re l at i ons 
A pri c e  spread or marketing margin i s  de f i ned as the 
di ffe renc e between the pr i c e  per uni t at one s tage o f  the 
marketing channe l and the pri c e  of an equival ent uni t o f  the 
c ommodi ty at a di ffe rent l eve l of the system . Wi th regard 
to agri cu l tural c ommodi ti e s  or produc t s , thi s pri c e  sp read 
o r margin i s  affected by a number of facto r s , one o f  whi ch 
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i s  the degree o f  proc e s s i ng requi red for the c ommod i ty . F o r  
examp l e , eggs requ i re l i tt l e  pro c e s s i ng . Ac c o rdi ng l y ,  the 
marketing c o st on eggs in 1 9 62 acc ounted for about one - thi rd 
of the ave rage ret a i l c o st whi l e  the farme r or produc e r  
sha re rep re s ented about two - thi rds . I n  c ontr a s t , the whe at 
farme r ' s  sha re o f  the retai l pri c e  o f  bre ad is  sma l l and the 
markete r ' s share i s  l a rge ( SO ) . 
The re has been some di s agreement a s  to whe the r the 
marketing margi� i s  a c onstant or ab so lute amount , a 
perc entage o f  retai l p r i c e s  o r  farm _ pri c e s , o r  a c ombi nati on 
of the two . Waugh ( 49 )  found that the pri c e  sp re ad s  o r  
margi ns o f  seve ral agri cu l tural commodi tie s tend t o  be 
somewhat between percentage and ab so lute amount s and a r e  
probably c l o s e r  t o  ab s o lute amount s than perc entage . 
Freebai rn and Rau s s e r  ( 1 5 )  a l l owed for both pe rcent age and 
ab s o lute amount s in the i r  mode l . 
Wi l l i am s  and S tout ( 5 0 )  indi c ate that the re ha s been 
strong empi ri c a l  evi denc e fo r a constant do l l ar margin 
be tween farm and retai l pri c e s  wi th regard to me at p ri c e s .  
Wi l l i am s and Stout a l s o  out l i ned seve ral factors o r  fo rc e s  
that are re spon s i b l e  for change s and vari ati ons i n  marke ti ng 
ma rgi ns for me at . The s e  inc lude change s in hou r l y  wage s and 
othe r c o s t  fac to r s , change s in output or producti on o f  
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marketing s e rvi c e s ,  change s i n  phys i c a l  produc tivi ty o f  
facto r s , change s i n  the vo lume o f  marketings whi ch a ff e c t 
both pri c e s  and c o st s ,  and l ags or l e ads in pri c e s  at one 
l eve l rel ative to anothe r .  
Two a l te rnative fo rms for the retai l -p roduc e r  pri c e  
r e l ati ons are u s ed i n  thi s mode l . The i ndependent var i ab l e s  
were cho sen primari l y  o n  the basi s of two c r i te ri a - - tho s e  
that wou ld appear to b e  the mo st inf luenti a l  i n  determ i ni ng 
the marketing ma�gi n  fo r the four me at group s and fo r whi ch 
the re we re time seri e s  data for use i n  the stati s t i c a l  
mode l . The two form s  are shown be l ow . 
Marketing 
Margin A . 
Marketing 
Margi n B 
= f ( retai l pri c e , wage rate �n me at 
packi ng or pou l try dre s s ing ,  by-p roduc t 
a l l owanc e ) 
= f ( f a rm p ri c e , wage rate in me at packing 
o r  pou l try dre s s ing ,  change in own f a rm 
pri c e ) 
Form A i s  simi l a r to tha t  u s ed by Arz ac and Wi lki nson ( 1 ) ,  
whi le Form B i s  s i mi l a r  to that used by Freebai rn and 
Rau s se r  ( 1 5 ) . A po s i tive re l ation between own pri c e  
( regardle s s  of l eve l ) and marke ting margin i s  hypo the s i z ed 
with both fo rms . A po s i tive re l ati on between wage rate s , 
whi ch are inc luded a s  a me a sure of a l l c o st s  o f  market i ng ,  
and the marketing margi n i s  expected . Byproduc t s  are 
defi ned a s  parts of the l ive animal that have value but are 
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not part o f  the re tai l cut o f  me at . A " true " spr e ad o r  
margin i s  not obtained unl e s s  the value o r  a l l owanc e f o r  
byproducts i s  inc luded ( 3 ) . Examp l e s  o f  beef and p o rk 
byproduct s i nc lude hide s , bone s , fat , and edib l e  and 
inedi b l e  o f f a l . The se by-p roduct a l l owanc e s  a re expec ted t o  
exhib i t  negative o r  i nve r s e  re l ati ons wi th the marke t i ng 
margi n . The vari ab l e  repre senting change i n  the f a rm p r i c e  
o r i gi na l l y w a s  u sed i n  a n  annu a l  mode l by F reebai rn and 
R au s se r  ( 1 5 ) , e i �her to me a sure change s due to s e a s ona l 
facto r s  o r  due to the fact that annu a l  data we re be ing u s ed . 
They repo rted a negati ve s i gn on the coeffi c i ent , whi ch 
imp l i e s  an i nve r se re l at i on be tween the margin and change s 
i n  farm pri c e . 
Market C l e ar i ng Equati ons and I denti ti e s 
The fo l l owing marke t c l e a r i ng equati ons and 
identi ti e s  c omp l ete the spec i fi c ati on fo r the mode l . I P4 
repre s ents ave r age p l ac ement s on feed , whi l e  SC4 i s  the sum 
of c a lve s s l aughte red ove r the pre c e edi ng t i me pe r i ods . 
I P 4  = 1/4* ( I P + I P t- l + I Pt- 2 
+ I P t- 3 ) 
sc4 = ( SC + sct� l + sct_ 2 
+ sct_ 3 > 
The margin i dent i ti e s  s imp ly st ate that the margi n 
i s the di ffe renc e between the retai l pri ce and farm pri c e  o f  
e ach me at produc t .  
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M i  = PRi - P Fi whe re i = 1 - 4 
( No te : 1=fed bee f ,  2 =nonfed bee f , 3 =pork , and 4=pou l t ry ) .  
Tot a l  consume r  demand fo r me at p lu s  impo r t s  o f  meat 
p roduc t s  i s  s e t  equ a l  to producti on o f  me at plus expo rt s .  
XDi + I MXi = XSi + EXi whe re i = 1 - 4 . 
YZ and Z i  repre s ent real di spo s ab l e  inc ome and re a l  
retai l pri c e s , re spe c t i ve l y .  That i s  e ach vari ab l e  i s  
de fl ated by the c on sume r  pri c e  index ( CP I ) .  
YZ = Y/CP I 
Zi = PRi/CP I� where i = 1 - 4 . 
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THE E ST I MATED MODEL 
The e c onomi c mode l of the Uni ted State s l i ve st o c k  
s e c t o r  di scu s s ed i n  the p r evi ou s  chapte r w a s  e stimated u s i ng 
o rdinary l e a s t  square s ( OL S ) and two- stage l ea s t  squ a r e s 
( 2 SLS ) proc edure s .  Equati ons wi th only a s i ngle e ndogenou s 
vari ab l e  we re e s timated u s i ng o rdi nary le ast squa re s . For 
equati ons wi th two or mo re j o i ntly endogenou s vari ab l e s  two ­
s tage l e ast square s proc edures were used f o r  p a r amet e r  
e stimati on . F o r· e ach o f  the s imu ltaneous equati o n s  a l l the 
predete rmined vari ab l e s ( the exogenou s va ri ab l e s ,  l agged 
exogenou s ,  and l agged endogenou s vari ab l e s ) in the sys t em 
we re inc luded a s  f i r st s t age regre s so r s  o r  i ns trument s . 
I n  the fo l l ow i ng secti ons , the e stimated e qu at i ons 
are examined . P ar ameter e s timate s and some me a su r e s  o f  
re l i abi l i ty are p re s ented . The re a l so i s  di scu s s i on o f  the 
princ i pa l ec onomi c imp l i c ati ons o f  the e s timate s . 
I n  addi t i on to the e st imate s o f  the parame t e r s , the 
re su l t s  o f  equations e s timated by OLS are ac c ompan i ed by the 
c oe f fi c i ent o f  det e rmi nati on ( R
2 ) ,  the standa rd e r r o r s  
a s so c i ated wi th e ach c oe ff i c i ent ( given in parenthe s e s  be l ow 
the e stimated c o e ffi c i ent s ) , root me an square e rro r o f  the 
e stimate ( RMSE ) ,  the s t anda rd devi ation of the me an of the 
dependent var i ab l e  ( SD ) , and the Durbin- Wat son d s tati s ti c . 
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In s i tuati ons whe re the l agged endo genou s vari ab l e  i s  
inc luded a s  a regre s s o r , the Durbi n-Wat son h stati s ti c i s  
repo rted i nstead o f  the d s tati sti c . 
For equati ons e stimated by u s e  o f  2 SLS me thods , the 
s t andard erro r s , roo t  me an square e r ro rs ( RMSE ) and 
appropri ate Durb i n-Wat son stat i sti c ( d  o r  h ) , and s t anda rd 
devi at i on of the mean of the dependent vari ab l e  ( SD )  a re 
repo rted . 
The re w a s  s ome expe rimentati on invo lved i n  the 
se lecti on of the f i n a l  e stimated egQati ons . S ome o f  the 
equati ons went through l i tt l e  o r  no revi s i on whi l e  o the r s  
requi red mo re ana l y s i s ,  e spec i a l l y wi th regard t o  the 
appropri ate l ag s t ruc ture . Some o f  the pre l imi na ry 
spec i fi c ati ons are i nc luded fo r tho s e  equati ons di ffe r i ng 
mate ri a l l y  from the propo sed spe c i fi c ati on gi ven in Chapter 
3 .  
The Consume r Demand Equati ons 
The equati ons fo r the per c apita demand for e ach of 
the four me at c atego r i e s ( fed bee f ,  nonfed bee f , po rk , and 
pou l try ) we re e st imated by 2 S LS proc edure s u s i ng quarte r l y  
data fo r 1 9 60 - 8 1 , and they a r e  pre sented i n  thi s secti on . 
The dummy vari ab l e s , the Q ' s ,  we re i nc luded i n  e ach equ ati on 
to a l l ow fo r the impac t o f  se a sona l i ty on c onsumpti on . 
P e r  Capi ta Demand f o r  Fed Beef 
The e stimated re su l t s  for the fed beef demand 
equati on ( 4 . 1 )  are given be l ow .  
XD 1/P OP = 6 . 5 9 0 1 44 - 0 . 2 2 62 3 9  Z 1  + 0 . 1 42 89 1  Z2 
( 0 . 0 6 7 ) ( 0 . 0 5 1 ) 
+ 0 . 0 7 5 600 Z4 + 0 . 695869 YZ/POP 
( 0 . 05 3 ) ( 0 . 08 8 ) 
- 0 . 8 5 7 7 9 7  Q3 - 0 . 9 7 7 7 9 7  Q4 
( 0 . 40 6 ) ( 0 . 40 7 ) 
RMSE = 1 . 5 3 9  d = 0 . 3 0 1 4  S D  = 2 . 6 5 0  
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( 4 . 1 )  
The e c onomi c i nte rpretat i on o f  the po s i tive s i gn o f  
the nonfed bee f  pri c e  ( Z2 )  c oe ffi c i ent i s  that the r e  i s  s ome 
degree of sub s t i tutabi l i ty between the se two me at p rodu c t s . 
Thi s wou ld appe a r  re a sonab l e  bec au se , even though fed and 
nonfed beef a re both beef produc t s , tab l e  cuts � e . g . , the 
bette r r o a s t s  and ste aks in the c a s e  of fed bee f )  and 
hamburge r ( nonfed bee f ) are e s senti a l l y  di ffe rent p roduc t s . 
I n  pre l iminary e s timati ons o f  thi s equati on , po rk pri c e  was 
no t i mportant in exp l ai ni ng de te rmi nat i on o f  fed bee f  
c onsumpti on . F o r  thi s re a son , the po rk pri c e  vari ab l e  w a s  
dropped from the f i na l  fo rm of the equati on . Re su l t s  f rom 
e stimati on of thi s equ ati on we re s imi l ar to that obt a i ned by 
Arz ac and Wi l ki n s on ( 1 ) . Of the mode l s  revi ewed fo r thi s 
study , onl y the i r s  inc luded pri c e s  o f  nonfed bee f , po rk ,  and 
chi cken as separate vari ab l e s . Freebai rn and R au s s e r  ( 1 5 )  
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c ombi ned po rk and pou l t ry p ri c e s  into one vari ab l e  they 
c a l l ed " othe r meat , " the s i gn o f  whi ch was negative . Hunt 
( 1 9 )  i nc luded ve a l , fi sh ,  and nonfed beef a s  sub s t i tute s  i n  
hi s fed beef demand equ ati on . Hi s re su l t s  i ndi c ated tha t  
a l l three we re s i gni fi c ant ly di fferent from ze ro and were 
i ndeed sub st i tute s to varying degre e s  for fed bee f . 
Per Capi ta Demand fo r Nonfed Be ef 
Re su l t s  of prel imi nary estimati on o f  the nonfed beef 
demand equation i ndi c ated that the mo st hi gh l y  s i gni fi c ant 
exp l anato ry vari ab l e s  were nonf ed beef pri c e , po rk p ri c e , 
and the dummy vari ab l e s  repre senting the �hi rd and fourth 
quarte r s  o f  the ye a r . The resu l t s · o f  the the f i na l  
e s timati on o f  the nonfed bee f equation ( 4 . 2 )  are shown 
be l ow . 
XD2/POP = 1 1 . 92 4 7 5 6 - 0 . 1 5 6 9 5 5  Z2 + 0 . 1 2 2 1 7 5  Z3 
( 0 . 02 0 ) ( 0 . 0 1 6 ) 
- 0 . 080 7 40 Z4 
( 0 . 0 2 4 )  
+ 0 . 4669 7 0  Q2 
( 0 . 3 47 ) 
+ 1 . 7 3 1 7 1 8  Q3 + 1 . 5 092 3 0  Q4 
( 0 . 3 47 ) ( 0 . 3 47 ) 
RMSE = . 1 . 1 3 3  d = 0 . 480 SD = 1 . 9 47 
( 4 . 2 )  
The own p r i c e  s i gn wa s negat ive , a s  were the s i gn s  
o f  a l l  the othe r c o e f fi c i ents fo r own p ri c e  in thi s s e c t i on . 
The s i gn o f  the pork pri ce c oeffi c i ent wa s po si tive , 
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i ndi c at i ng that po rk i s  a sub sti tute for nonfed bee f . I n  
the prel iminary runs o f  the mode l , the c o e f fi c i ent s o f  fed 
beef pri c e  and o f  the i nc ome vari ab l e  we re found not to be 
s i gni fi c antl y  di f fe rent from z e ro at the 0 . 0 5 leve l . F o r  
thi s re ason they we re dropped from the final fo rm o f  thi s 
equati on . Freebai rn and Rau s se r  ( 1 5 ) , and Langeme i e r and 
Thomp son ( 2 1 ) found nonfed beef to be an i nfe r i o r  good . The 
dummy vari ab l e s  fo r qua rt e r s  three and four appe a r  to b e  
important in the _ det e rmi nati on o f  nonfed b e e f  demand , whi ch 
wou ld i ndi c ate a s e a sona l patte rn i� · c onsumpti on o f  thi s 
good . 
P e r  Capi ta Demand fo r P o rk 
The re su l t s  o f  the e stimated equati on fo r pe r c ap i ta 
demand fo r po rk are s imi l a r  to tho se repo rted in o the r 
studi e s  and a re pre sented be l ow . 
XD3/POP = 1 9 . 1 45 6 1 5  - 0 . 072 708 Z 1  + 0 . 1 1 45 7 1  Z2 
( 0 . 04 1 ) ( 0 . 03 3 ) 
( 4 . 3 )  
0 . 13 1 2 63 Z3 + 0 . 1 9 5 6 6 1  YZ/POP - 0 . 7 9 9 2 80 Q 2  
( 0 . 0 1 5 ) ( 0 . 0 3 2 ) ( 0 . 2 9 9 ) 
- 1 . 2 5 2 5 02 Q3 + 0 . 8 0 1 7 2 0  Q4 
( 0 . 2 99 ) ( 0 . 2 98 ) 
RMSE = 0 . 9 7 5  d = 0 . 5024 SD = 1 . 8 6 6  
Using the re l ative s i z e s  o f  the t- va lue s a s  a 
me a sure o f  impo rtance o r  inf luenc e , chi cken pri c e s  do no t 
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appe ar to be i nvo lved i n  dete rmini ng po rk c onsumpti on .  The 
inc ome e ffec t  i s  po s i tive a s  hypothe s i z ed .  The s e a so n a l  
dummy vari ab l e s  i ndi c ated a de fini te patte rn i n  po rk 
c onsumpt i on .  
P e r  Capi t a  Demand fo r P oul try 
B a s e d  on the e stimated re su l t s , per c ap i t a  demand 
fo r pou l try appe a r s  to be mo s t  s t rongly inf luenc ed by i t s  
own pri c e , nonfed bee f pri c e , i nc ome , and s e a sona l f ac to r s . 
The se re su l t s  are p re sented be l ow ( 4 . 4 ) . 
-
XD4/POP = 3 . 2 49 1 8 9  + 0 � 02 6 6 3 2  Z 1  + 0 . 0 4 1 6 5 8  Z2 
( 0 . 0 1 8 ) ( 0 . 0 1 4 ) 
( 4 . 4 )  
+ 0 . 0 1 443 8 Z3 - 0 . 1 7 42 48 Z4 + 0 . 2 03 9 1 9 YZ/POP 
( 0 . 0 1 2 ) ( 0 . 02 6 )  ( 0 . 03 9 ) 
+ 0 . 93 62 3 4  Q2 + 1 . 080472 Q3 
( 0 . 1 1 1 ) ( 0 . 1 1 0 )  
RMSE = 0 . 4 1 1  d = 0 . 9 1 7  SD = 1 . 883 
Dummy vari ab l e s  for the sec ond and thi rd quarte r s  
appe ar t o  exe rt c on s i de rab l e  inf luenc e  o n  p e r  c api ta pou l t ry 
c onsumpti on . Arz ac and Wi l ki ns on ( 1 )  repo rted s imi l a r 
re su l t s . They a l so i ndi c ated po rk wa s a sub sti tute f o r  
poul try . The re su l t s  repo rted b y  Freebai rn and Rau s s e r  ( 1 5 )  
i ndic ated po rk and bee f ( they combi ned fed and nonfed bee f  
into a total bee f vari ab l e ) we re sub sti tute s f o r  chi c ken , 
wi th bee f the mo re impo rtant o f  the two . 
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Price and I nc ome E l a s ti c i ty o f  Demand 
The own pri c e  and i nc ome e l a s ti c i ti e s o f  demand fo r 
the di ffe rent me at c atego r i e s  i nc luded i n  the mode l are 
shown in Tab l e  4 .  E st imat e s  provi ded by B randow ( 5 )  and 
Geo rge and King ( 1 6 )  from the i r  studi e s  of demand 
interre l ati onshi p s  are a l so i nc luded . 
Exami nati on o f  the re su l t s  shown i n  T ab l e  4 i ndi c at e  
that the e stimate s obt a i ned from the demand equ ati ons u s e d  
i n  thi s study do _ not di ffe r markedly from tho se repo rted b y  
o the r re se arche r s . The di f f e renc e s  o ften c an be exp l a i ned 
by u s e  o f  di ffe rent time pe ri ods for the study o r  by 
di ffe rent spe c i fi c ati on of the demand equati ons . The u s e  o f  
di ffe rent time peri ods fo r the studi e s  wou ld re su l t  i n  
di ffe rent me an va lue s for the pri c e  and c onsumpti on 
vari ab l e s . As mo st re s e arche r s  u s e  the mean va lue s i n  
c omputi ng the e l a s t i c i t i e s , the resulting e stimated 
e l a s ti c i ti e s  wou ld be o f  di ffering magni tude s .  Ano the r 
po s s ib l e  source o f  vari ati on i n  the e stimated e l a s ti c i ti e s  
i s  the u s e  o f  di ffe rent e sti mati on proc edures for the 
mode l s . For examp l e , Hunt ( 1 9 )  u sed three - stage l e a s t  
square s ( 3 SLS ) whi l e  for thi s study 2 S LS e s timati on 
proc edure s we re u sed for mo st of the qu arte r l y  equati ons . 
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TABLE 4 .  Re tai l P r i c e  and I nc ome E l a sti c i ti e s  o f  Demand 
S tudy : 
B 
L & T 
H 
F & R 
A & W 
G & K 
Br 
S tudy : 
B 
L & T 
H 
F & R 
A & W 
G & K 
Br 
Own P ri c e  E l asti c i t i e s  o f  Demand 
Fed Beef 
- 1 . 1 5 
- 0 . 9 8 
- 2 . 03 
- 0 . 83 
- 1 . 8 6 
Nonfed Beef A l l  Bee f 
- 1 . 1 7 
- 1 . 2 4 
- 1 . 3 5 
- 0 . 43 
- 2 . 9 7 
- 0 . 64 
- 0 . 9 5 
P o rk 
- 0 . 6 1 
- 0 . 84 
- 0 . 8 7 
- 0 . 4 1 
- 0 . 7 5 
I nc ome E l a s t i c i ti e s  o f  Demand 
Fed Bee f Nonfed Bee f Al l Be e f  P o rk 
1 . 3 0 * 0 . 40 
2 . 2 0 - 1 . 3 1 
0 . 9 2 0 . 1 9 
1 . 6 1 - 0 . 2 1 0 . 46 
1 . 02 0 . 45 0 . 65 
0 . 47 0 . 3 2 
0 . 2 9 0 . 1 3 
P ou l t ry 
- 0 . 7 4 
- 0 . 8 4 
- 0 . 9 8 
- 0 . 7 8 
- 1 . 1 6 
P ou l t ry 
0 . 72 
0 . 7 5 
0 . 5 2 
0 . 3 7 
0 . 1 8 
*The inc ome vari ab l e  was no t s i gni fi c ant at the 0 . 0 5 l eve l . 
The s tudi e s  c i ted above are : 
B = Bennett 
L & T = Langeme i e r  and Thomp s on 
H = Hunt 
F & R = Freebai rn and Rau s s e r  
A & w = Arz ac and Wi lki nson 
G & K = Geo rge and Ki ng 
Br = Brandow 
The e stimated own pri c e  e l ati c i ti e s  of demand 
indi c ate that fed and nonfed bee f  have s l i ght ly e l a s t i c  
demands , whi l e  po rk and chi cken have re l ative ly i ne l a st i c  
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demand s . The s i gns o f  the i nc ome e l a s ti c i ti e s  o f  demand are 
po s i tive a s  we re expected f o r  three o f  the fou r me at group s 
i n  thi s s tudy . The c o e f fi c i ent o f  the inc ome vari ab l e  i n  
the nonfed b e e f  demand equati on w a s  found not t o  b e  
s i gni fi c ant o r  di ffe rent f rom z e ro at the 0 . 05 l eve l . 
The r e fo re , a z e ro i nc ome e l a s t i c i ty e stimate i s  a s sumed fo r 
non-fed bee f . 
Live stock P roduc t i on , I nvento ry , and Supp l y  Re l at i ons 
I n  thi s secti on , the e s timati on re su l t s  re l at i ng to 
p roduc t i on ,  i nventory , and supp ly fo r the vari ou s  l ive stock 
and meat c atego ri e s  a r e  pre s ented . Al l equati ons i n  thi s 
secti on we re e st imated u s i ng qu arte r l y  data for the pe r i od 
1 9 60- 1 9 8 1  exc ept for the bee f c ow invento ry ( KB )  and net 
c a l f  c rop ( KC )  equati ons whi ch we re e stimated u s i ng annu a l  
data for the pe r i od 1 9 5 9 - 1 9 8 1 . 
P ri c e  o f  Feede r Ste e r s  
Thi s parti a l l y  reduc ed fo rm equ at i on ( 4 . 5 ) , the 
de rivat i on of whi ch i s  given in Chapte r 3 ,  wa s e st imated 
u s i ng 2 SLS proc edure s .  The re su l t s  are pre sented be l ow . 
PF5 = 8 . 45 6 1 7 7  + 0 . 1 64 6 7 3  P F 1  + 1 . 46045 6 P F2 
( 0 . 0 7 3 ) ( 0 . 0 7 7 ) 
- 1 . 2 1 6 7 62 PGl - 0 . 0002 3 6 6 7 5  KCLG4 I D  
( 0 . 5 5 2 ) ( 0 . 0000 6 ) 
- 1 . 04749 7 Q2 + 1 . 2 7 7 7 5 9  Q4 
( 0 . 3 9 3 ) ( 0 . 40 1 ) 
RMSE = 1 . 49 5  d = 1 . 12 5 6  S D  = 1 7 . 2 7 7  
Bain ( 2 ) and Arz ac and Wi lki ns on ( 1 ) repo rted 
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( 4 . 5 )  
s imi l ar re su l t s  ·wi th re spec t  to the t-va lue s fo r the f a rm 
p r i c e  o f  fed bee f  ( PF 1 ) and farm pri c e  o f  nonfed bee f  ( P F2 )  
c o e f fi c i ents . Thi s wou ld indi c ate that feede r c att l e  p ri c e s  
are mo re r e sponsive to the farm pri c e  o f  nonfed bee f , whi ch 
repre s ent s the oppo rtuni ty c o s t of feeding c att l e , rathe r 
than to the farm p ri c e  o f  fed bee f ,  whi ch s e rve s a s  an 
, i ndi c ato r of expec ted o r  future fed bee f  pri c e . · The c o rn 
pri c e  c oeffi c i ent ( PG1 ) , whi ch repre sent s the princ ipal 
i nput c o st in feedi ng c att l e , is  s i gni fi c ant and ha s the 
expec ted negative s i gn .  The vari ab l e  KCLG4 I D repre s ent s the 
supp ly of c a lve s avai l ab l e  for p l ac ement on feed and vari e s 
i nve r s e l y  wi th the pr i c e s  o f  feed ste e r s  ( PF5 ) a s  expected .  
A sma l l e r  numbe r o f  c a lve s avai l ab l e  fo r p l acement wou l d  
tend to re su l t  in hi ghe r fe ede r steer pri c e s ,  a s sum i ng 
demand has not changed . One o f  the vari ab l e s  in the 
o r i ginal equat i on , p ri o r  c a l f  s l aughter ( DSC ) , w a s  omi tted 
from the final ve r s i on o f  the equati on a s  i t  had a ve ry l ow 
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t- r ati o . I t s omi s s i on did not re sul t  i n  s i gni f i c ant change s 
in the othe r c oe f fi c i ent s . 
Bee f  Cow I nvent o ry 
The equati on exp l a i ni ng the January 1 i nventory o f  
bee f c ow s  ( KB )  was e stimated o n  an annu a l  ba s i s u s i ng OLS 
proc edure s .  OLS proc edure s are app ropri ate s i nce the re we re 
no j o i nt l y  endo genou s var i ab l e s  in the re l ati on . The 
re su l t s  o f  the e s timat i on a re pre sented be l ow . 
KB = 3 849 . 2 5 1  - 2 3 9 . 1 647 PF5 t_ 2 - 405 . 12 63 P F2 ( 4 . 6 )  ( 1 1 6 . 9 2 5 ) . ( 1 9 7 . 45 4 )  
R2 = . 9 5 2 4  
+ 0 . 9 05 7 60 KBt_ 1 ( . 05 1 ) 
h = 2 . 48 7  RM S E  = 1 3 0 6 . 9 3 8  SD = 5 5 6 6 . 1 8 
Two di ffe rent ve r s i ons of thi s equati on
. 
we re 
e st imated . The fi r s t  was s imi l ar to that of Arz ac and 
Wi l kinson ( 1 )  and inc luded PF5 l agged one peri od , 
PF5 t_ 1 , a s  we l l  a s  the three othe r vari ab l e s  found i n  
the fina l  fo rm . After pre l iminary e stimati on , i t  was f ound 
that PF5 t_ 1 was not s i gnfi c ant ly di fferent from z e ro at 
the 0 . 0 5 l eve l . Thi s vari ab l e  was dropped , and the equati on 
e s t imated agai n .  The final re su l t s  are shown above . 
The l agged dependent vari ab l e  i s  hi ghly s i gni fi c ant 
and c ou ld be c o ns i de red an impo rt ant de te rmi nant of current 
inventory l eve l s . Bain ( 2 )  and Arz ac and Wi l ki ns on ( 1 )  
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repo rted s imi l ar r e su l t s  f o r  the i r  be ef c ow invento ry 
equati ons . Bain exp l a i ned that the ye ar- to - ye a r  change s i n  
the beef c ow i nventory a re ve ry sma l l  and , the r e f o re , the 
l agged i nventory va lue i s  c on s i dered a b a s i c  det e rmi nant o f  
current numbe r s . F a rm pri c e  o f  nonfed bee f  ( P F2 ) wa s found 
to vary i nve r s e l y  wi th the be e f  c ow invent o ry . Thi s wa s a s  
expec ted s i nc e  a hi ghe r pri ce for nonfed bee f  wou l d ,  c eteri s 
paribu s , tend to enc ou rage cu l l ing o f  cows from the breedi ng 
he rd . 
Ne t Ca l f  C rop 
The sec ond equati on e s timated on an annu a l  b a s i s i n  
thi s mode l w a s  the equati on exp l aining ne t c a l f  c rop ( KC ) . 
Net c a l f  c rop wa s de fi ned a s  the di ffe renc e between the 
number of c a lve s b o rn and c a l f  de aths e ach ye a r . Thi s 
equati on ( 4 . 7 )  was e st imated wi thout an i nterc ept te rm . The 
re su l t s  are pre s ented be l ow . 
KC = 0 . 82 7 7 1 3  ( KB + KD )  
( 1 5 3 . 5 3 )  
RMSE = 1 2 9 9 . 604 d = 0 . 6 6 6  SD = 2 69 0 . 0 1 
( 4 . 7 )  
The net c a l f  c rop i s  spec i fi ed simp l y  a s  a func t i on 
o f  the sum o f  the bee f c ow and dai ry cow invento ri e s , KB and 
KD ,  re spec tive l y . Arz ac and Wi l kin son ( 1 )  and Freeb a i rn and 
Raus s e r  ( 1 5 )  spec i fi ed s imi l ar func ti ons . The re su l t s  
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obtained from e s timati on o f  thi s equati on a r e  qui te s i mi l ar 
to the i r re su l t s . 
P l ac ement o f  Catt l e  on Feed 
The re su l t s  o f  e s tima t i ng the equati on exp l a i n i ng 
the determinati on o f  numbe r o f  c att l e  p l ac ed on feed e ach 
qua _rter ( 4 . 8 )  a re shown b e l ow . The equati on wa s e s timated 
by 2 SLS procedure s .  
I P  = - 5 1 09 . 3  + 48 . 7 3 6447 P F 1 - 1 0 5 4 . 2 7  PG1 
( 8 . 104 ) ( 1 5 6 . 2 0 )  
+ 0 . 2 2 3 7 1 4  KCLG4 I D  + 0 . 63 8Q02 I Pt _ 1 ( 0 . 03 0 ) ( 0 . 044 ) 
- 465 . 672 9 3 2  Q2 
( 1 12 . 1 85 ) 
+ 2 2 00 . 0 72 Q4 
( 12 2 . 42 1 )  
RMSE = 42 7 . 5 2 4  h = 1 . 2 5 9  SD = 2 008 . 9 2 8  
( 4 . 8 )  
Arz ac and Wi l ki n s on ( 1 ) repo rted obta i ni ng s i mi l ar 
re su l t s . Fre ebai rn and Rau s s e r  ( 1 5 )  di d not cons i d e r  
current fed bee f and c o rn pri c e s  t o  b e  important vari ab l e s  
in produc e r s ' p l ac ement de c i s i ons and l e ft them out o f  the i r 
equati on . I n  the ini t i a l e s timati on o f  thi s equat i on ,  SC4 , 
pri or c a l f  s l aughter , w a s  i nc luded . I t  wa s found t o  have a 
very l ow t- rat i o  s o  i t  wa s dropped and the equati on r e -
e stimated . The remaining vari ab l e s  a r e  stati sti c a l l y  
s i gnfi c ant and have the expected s i gns . For examp l e ,  hi gh 
fed bee f  p ri c e s  wou ld tend to enc ou r age produc e r s  to p l ac e  
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mo re c attle on feed , whi l e  hi gh c o rn pr i c e s  wou l d  be 
expec ted to have a depre s s i ng effect on p l a c ement s . The 
v a lue s of the vari ab l e  repre s ent i ng the numbe r o f  c a lve s 
avai l ab l e  for p l ac ement ( KCLG4 I D ) we re c omputed by l aggi ng 
the net c a l f  c rop four peri ods and subtrac ting dai ry he rd 
repl ac ement s . The re l ati on between c att l e  p l ac ed on fe ed 
( I P )  and thi s va r i ab l e  wa s po s i tive as wa s expe c ted . The 
dependent vari ab l e  l agged one quarte r was i nc luded as an 
exp l anato ry vari ab l e  to re f l e c t  the parti a l  adj u s tment o f  
p l ac ement s . 
Fed Bee f P roduc ti on 
The e st i mated re su l t s  fo r the fed beef produc ti on 
equat i on ( 4 . 9 ) a re pre s ented be l ow . Thi s equati on wa s 
e stimated by means of 2 SL S , u s i ng quarte r l y  data fo r the 
pe ri od 1 9 6 0 - 1 9 8 1 . The produc ti on equati ons fo r nonfed bee f , 
po rk , and poul try were e s timated by the s ame me thod . 
XS 1 = 7 2 8 . 62 5 02 6 + 8 . 1 7 68 6 7  P F 1  + 0 . 3 0 5 6 12 I Pt_ 2 ( 2 . 02 8 ) ( 0 . 0 1 5 ) 
( 4 . 9 )  
7 40 . 2 1 1 1 5 0  Q2 - 62 2 . 5 5 8 7 8 9  Q3 - 2 9 2 . 1 7 6 6 43 Q4 
( 7 5 . 03 9 ) ( 7 1 . 3 7 7 ) ( 69 . 5 6 8 ) 
RMSE = 2 2 8 . 804 d = 1 . 2 848 SD = 688 . 1 43 
In some o f  the mode l s  revi ewed for thi s s tudy ( fo r  
examp l e , B a i n  and Freebai rn and Rau s s er ) fed beef p rodu c t i on 
was c on s i dered to be � s sent i a l l y predete rmi ned _by the numbe r 
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o f  c attle p l ac ed on feed i n  previ ou s time pe r i od s . The 
re su l t s  obt a i ned in thi s s tudy indi c ated that whi l e  
pl a c ement s l agged two qu a rte r s , I Pt _2 , was one o f  the 
mo s t  influenti a l  vari ab l e s  in dete rmi ni ng fed bee f  
produc ti on i n  the current quarte r ,  fed bee f  pri c e  ( PF l ) a l so 
appears to h�ve s ome i n f luenc e on fed bee f  produc t i on . The 
s i z e  o f  the t-value s a s s o c i ated wi th the c o e f f i c i en t s  o f  the 
dummy vari ab l e s  c l e a r l y  i ndi c ate the pre sence o f  a s t r ong 
s e a sonal patt e rn. in p roduc t i on of fed bee f . Co rn p ri c e  
( PGl ) was i nc luded i n  an e ar l y  ve r s � on o f  thi s equ at i on but 
wa s dropped due to i t s ve ry l ow t-value . 
Nonfed Beef P roduc ti on 
Thi s equati on went through seve r a l  revi s i on s  i n  an 
attempt to f i nd the c ombi nation of vari ab l e s  and the l ag 
structure whi ch be st exp l ains the producti on o f  nonfed b ee f . 
E ar l i e r  ve r s i ons were c ompo sed o f  c ombinati ons o f  cur rent 
fe ede r c att l e  pri c e s ,  l agged feede r c att l e  pr i c e s , va r i ou s  
attempts a t  p re sent i ng fed bee f  pro f i t  margins ( PF l  - P FS 
and PF l/P FS ) both i n  current and one - quarter l ag fo rm s , 
l agged own pri c e  ( P F2 t- l ) ,  and cur rent and l agged 
bee f/c o rn pri c e  rati o s  ( P F l/PG l )  in addi ti on to the o the r 
exp l anato ry va ri ab l e s  whi ch we re retained in the f i n a l  f o rm . 
Low t - va lue s and i nc o rrect s i gns indi c ated that tho s e  
7 7  
ear l i e r  spe c i fi c ati ons we re not adequate ly exp l a i ni ng the 
nonfed beef produc ti on dec i s i ons . The fai lure o f  the se 
vari ab l e s  to s i gni fi c antl y  exp l ain nonfed beef produc ti on 
c ou l d  be re l ated to the f ac t  that fed and nonfed beef 
produc t i on are two di ffe rent proce s se s  and , the re f o re , fed 
beef p ri c e s  q r  rati o s  po s s ib l y  should no t be i nc luded i n  an 
equati on mode l i ng the stru c ture of nonfed beef p roduc ti on .  
The final fo rm o f  the equati on ( 4 . 1 0 )  i s  pre sented be l ow and 
i s  s imi l ar to th�t spe c i fi ed by Arz ac and Wi lki n s on ( 1 ) . 
XS2 = - 3 42 3 . 0 5 + 1 7 . 3 2 05 2 6 P F2 + � . 03 6 1 4 7  KB5 6KD 
( 4 . 2 6 3 ) _ ( 0 . 03 0 ) 
- 0 . 3 09 6 40 I P4 + 3 09 . 9 3 9 5 5 9  Q3 + 3 7 8 . 3 8 69 0 0  Q 4  
( 0 . 0 3 5 ) ( 45 . 3 63 )  ( 46 . 3 7 6 ) 
RMSE = 1 7 2 . 7 4 1 8  d = 0 . 8 6 1 1  SD = 42 1 . 3 1 8  
( 4 . 1 0 )  
The po s i tive re l at i on between nonfed beef p roducti on 
and pri ce o f  nonfed bee f  is a s  expected . An inc re a se in 
nonfed bee f pri c e  perhap s  inf luenc e s  produc e r s  to retai n 
fewe r he i fe r s  fo r rep l ac ement s and/o r inc re a se the numbe r o f  
o lde r and po s s i b l y  l e s s  produc tive cows cul l ed from the 
breedi ng he rd . One c ou ld l ook at KCLG4 I D  a s  the supp l y  of 
c a lve s that c ou l d  be e i the r p l aced on feed o r  f attened on 
fo rage . The re l at i on between nonfed bee f  p roduc t i on and 
thi s supp ly vari ab l e  wa s found to be po si tive , as w a s  
expe c ted . I P 4  repre sents the ave r age numbe r of c att l e  
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p l ac ed o n  feed and var i e s  i nve r s e l y  wi th nonfed produc t i on . 
The t-va lue s a � s o c i ated wi th the c o e ffi c i ent s o f  the thi rd 
and fourth quarter dummy vari ab l e s  indi c ate a strong 
se a sonal patte rn in nonfed bee f  produc t i on . 
Numbe r o f  S ows Farrowi ng 
I n  Chapte r 3 , · two di ffe rent c onc epts for mode l ing 
pork produc t i on and ho g inventory were propo s ed . Fo r two 
rea sons , the sows farrowi ng appro ach appe ared to be the mo s t  
c ompatible wi th the re st o f  the equati ons in the mode l . 
Fi r s t , the p i g s  p l ac ed on feed - sows kept fo r breed i ng 
appro ach wou ld nec e s s i tate use o f  s emi - annu al data whi l e  the 
number o f  sows farrowi ng were avai l ab l e  on a quarter l y  
b a s i s . A sec ond re a son wa s that the pi gs p l ac ed on feed -
sows kept for breedi ng equ ati ons uti l i z e  data whi ch bec ame 
avai l ab l e  in 1 9 64 . That wou ld i nvo lve the l o s s  o f  twe lve 
ob servati ons from the data base . Thu s , i t  wa s dec i ded to 
u se the sows farrowi ng app ro ach for mode l i ng pork producti on 
in thi s study . The e st imated re sul t s  of the final sow s  
far rowi ng equation ( 4 . 1 1 ) a r e  pre sented be low . 
SF = 1 2 9 2 . 5 7 7 - 1 7 0 . 72 05 PG1 t_ 2 + 8 . 45 65 PF3 t _ 2 ( 4 . 1 1 ) . ( 80 . 45 4 , ( 4 . 63 0 , 
+ 0 . 4 6 5 6 3 7 S Ft _ 1 + 1 4 1
9 . 3 1 Q3 + 2 65 . 40 3 5  Q 4  
( 0 . 0 66 ) ( 9 3 . 1 8 4 ) ( 7 9 . 8 92 ) 
RMSE = 2 8 9 . 2 09 h = - 1 . 6496 SD = 5 7 4 . 3 3 1  
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Mode l i ng the p roducer dec i s i ons invo lved in thi s 
parti cul ar equ at i on nec e s s i tated s ome expe rimentati on wi th 
re spec t to l ag stru c ture . I n  Chapte r 3 ,  i t  wa s hypothe s i z ed 
that c att l e  feedi ng w a s  an alternat ive enterpri se to rai s i ng 
ho gs ( 48 ) . For thi s re a s on fed bee f  pri ce ( P F l ) was 
inc luded a s  a regre s s o r i n  an early fo rm o f  the s ows 
fa rrowi ng equati on . Thi s attempt produc ed di s appo i nt i ng 
resu l t s  i n  that P F l  was found no t to be stati sti c a l l y 
s i gnf i c ant at the 0 . 05 l eve l . Thi s vari ab l e , the re f o re , was 
dropped from the final fo rm o f  the e
'quat i on . 
I n  spec i fying the l ag struc ture fo r the p r i c e  
vari ab l e s , i t  w a s  c on s i d� red impo rtant t o  inc lude the p ri c e s  
that wou ld b e  mo st influent i a l  on breedi ng dec i s i ons . The s e  
were de te rmined to b e  c o rn and hog pri c e s  current t o  the 
pe ri od when the dec i s i ons we re actu a l l y  be ing made . S i nc e  
the re a re about four months between breedi ng and farrowi ng , 
the pri ce vari ab l e s  we re l agged two quarters . 
When the equ a t i on wa s e stimated , the re su l t s  we re 
what had been expec ted . C o rn pri ce ( PG l t_ 2 ) wa s 
negative ly rel ated to sows farrowing . The hog pr i c e  
vari ab l e ( PF3 t_ 2 ) w a s  po s i tive l y  re l ated t o  numbe r o f  
sows f arrowi ng . Lagged farrowi ngs ( SFt- l ) we re i nc luded 
bec ause pi g produce r s  c anno t  fu l l y adj u s t  output wi thi n  one 
80 
quarte r to pri ce change s t aki ng pl ace ove r the l as t  three to 
six months . The s i z e  o f  the t- rati o a s so c i ated wi th the 
sec ond quarter dummy vari ab l e  c oe f f i c i ent i ndi c ate s that 
the re i s  a strong s e a s onal pattern in sows farrow i ng . Thi s 
f i nding i s  not tota l l y consi stent wi th the re su l t s  obt ained 
by Van Arsdal l ,  who i ndi c ated that the hog i ndu s t ry ha s 
changed ( 48 )  and farrowing i s  now c a rri ed on ye ar round by 
u se of cont a i nment uni t s  to pro tec t  the sows and pi gs duri ng 
the winter months . One exp l anat i on o f  the di f ferent re su l t s  
i s  that the re i s  sti l l  strong sea sona l i ty i n  the numb e r  o f  
sows fa rrowi ng . Ano the r  po s s ibi l i ty i s  that the data u sed 
to e st imate thi s equati on inc luded enough ob servati ons f rom 
ear l i e r ye ars when the re was a de fi ni te se a sona l far row i ng 
pattern due to we athe r c ondi ti ons , etc . , to outwe i gh the 
effect of the l ate r ob s e rvati ons . A thi rd po s s ibi l i ty i s  
that the true s i tuat i o n  l i e s somewhe re between the two . 
Pork P roducti on 
The e s timated re su l t s  o f  thi s equat i on ( 4 . 12 ) ,  whi ch 
are simi l ar to tho se reported by Freebai rn and Rau s se r  ( 1 5 ) , 
are pre sented be low . 
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XS3 = - 92 3 1 . 08 + 0 . 5 9 0 4 1 1  SFt_ 2 + 6 . 43 2 63 5  P S P S t_ 2 
( 0 . 0 7 8 ) ( 2 . 2 2 5 ) 
( 4 . 12 )  
+ 103 . 1 463 7 4  PG1 - 1 9 . 5 44658 PF3 t_ 1 + 9 8 88 . 66 6  DP ( 56 . 67 5 ) ( 5 . 3 72 ) ( 1 3 9 9 . 72 5 ) 
- 2 00 . 5 3 03 89 Q4 
( 1 05 . 2 5 3 ) 
RMSE = 2 3 3 . 5 0 4  d = 1 . 440 1 SD = 488 . 8 0 0  
The sows farrowi ng vari ab l e  l agged two qu a rte r s  
( S Ft _2 ) and the number o f  p i gs s aved per s ow l agged two 
quarters ( P SP St �2 ) are important de termi nant s of current 
pork produc ti on . Current pri c e s  of _
.
c o rn and l agged ho g 
pri ce were found to be s i gni fi c ant at the 0 . 05 l eve l and 
the i r  c o e ffi c i ent s had the expected s i gns . One po s s ib l e  
exp l anat i on o f  the negat ive s i gn o f  the ho g pri c e  
coeffi c i ent i s  that the anti c ipati on o f  a lowe r pri c e  f o r  
ho gs mi ght i ndu c e  p roduc e r s  t o  cu l l  some margina l ly 
produc tive sows and/o r not retai n a s  many gi l t s  for 
repl ac ement purpo s e s , the reby inc re a s ing po rk produc ti on 
during the current quarter . Dre s s i ng pe rc entage ( DP )  w a s  
found t o  be po s i tive ly c o rre l ated wi th po rk produc t i on . 
Thi s va ri ab l e  appe a r s  to have had a s i gni f i c ant i nf luenc e  on 
the amount o f  pork p roduced . 
Poultry P roduc ti on 
As ment i oned i n  Chapte r 3 ,  i t  wa s no t deemed 
nec e s s ary . to inc lude 
an i nvento ry re l at i on fo r pou l t ry due 
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t o  the re l ative ly sho rt time between produc t i on dec i s i ons 
be ing made and the re a l i z ati on o f  tho se dec i s i ons . The 
e stimated re su l t s  are given be l ow ( 4 . 1 3 ) . 
XS4 = - 43 . 3 1 5 6  + 1 1 . 802 3 P F4t_ 1 ( 2 . 1 9 3 ) 
- 5 5 . 7 9 5 5  PG1 t _ 1 ( 1 7 . 5 48 ) 
( 4 . 1 3 )  
+ 0 . 9 63 6 0 6  XS4t _ 1 + 1 9 8 . 0 7 5 8 5 1 Q2 - 1 7 5 . 9 5 3 6 6 7  Q4 ( 0 . 0 1 8 ) . ( 1 4 . 3 3 3 ) ( 1 4 . 09 7 ) 
RMSE = 5 3 . 2 1 8 h = - 0 . 4708 SD = 5 42 . 1 0 8  
The pri c e  var i ab l e s  we re l agged one quart e r  b e c au s e  
the re a l i z ati on · o f  produc t i on dec i s i ons take s approximate l y  
three months t o  o c cur . Broi ler pri c e s  l agged one quarter 
( PF4t_ 1 ) and c o rn pri c e s  l agged one qu arter ( PG1 t_ 1 ) 
were found to be stati sti c a l l y s i gni fi c ant at the 0 . 05 l eve l 
and had the expec ted s i gns . The l agged dependent vari ab l e  
wa s found to be ve ry s i gni fic ant i n  de te rmini ng produ c t i on 
i n  the current quarte r and had the expec ted po s i t i ve s i gn .  
The produc tivi ty facto r ,  LP , i nc luded i n  the f i r s t  
e s timat i on w a s  found n o t  t o  b e  s i gnfi c ant and was dropped 
from the final ve r s i on o f  the equati on . 
Retai l and P roduc e r  P r i c e  Re l ati ons 
Thi s b l o ck of equati ons de s c ribe s the pri c e  margi ns 
or spreads whi ch l i nk f arm and retai l leve l pri c e s  fo r the 
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four c atego ri e s o f  l ive stock and me at p roducts in the mode l . 
The equati ons we re e stimated by 2 SLS proc edures uti l i z i ng 
qu arte r l y  data fo r the peri od 1 9 6 0  through 1 9 8 1 . 
I n  Chapte r 3 ,  two a l ternative spec i fi c at i on s  were 
given for the margi n re l ati ons . After furthe r ana l ys i s ,  i t  
w a s  dec i ded t o  u s e  the set o f  equati ons simi l ar t o  tho s e  
u sed by Arz ac and Wi lkinson ( 1 ) . The re su l t s  o f  the 
e stimati on are pre sented be l ow . 
M1 = - 2 . 09 49 . + 0 . 60 1 7 6  PR1 + 0 . 0 3 5 47 W - 0 . 3 7 1 44 B 1  ( 4 . 1 4 ) 
( 0 . 02 4 )  ( 0 . 00 6 ) ( 0 . 1 0 0 ) 
RMSE = 1 . 88 5  d = 1 . 0 5 43 SD = 3 8 . 9 9 6  
M2 = - 1 . 1 6 12 + 0 . 7 2 7 7  PR2 - 0 . 2 7 7 9 6  B 1  + 1 . 9 1 4 6 4  Q 4  ( 4 . 1 5 )  
M3 = 
M4 = 
( 0 . 0 1 0 ) ( 0 . 1 7 4 ) ( 0 . 849 ) 
RMSE = 3 . 440 d = 0 . 3 0 1  SD = 2 8 . 002 
5 . 63 1 1 + 0 . 5 2 43 PR3 + 0 . 02 8 6  w - 0 . 7 6 62 B3 
( 0 . 03 2 ) ( 0 . 0 05 ) ( 0 . 2 67 ) 
RMSE = 2 . 0 3 03 d = 1 . 02 1 7 5 0  S D  = 2 3 . 2 44 
5 . 2 85 9  + 0 . 4 1 8 3 9 PR4 + 0 . 0 1 88 W2 + 0 . 7 1 3 5 5  Q 4  
( 0 . 0 1 7 ) ( 0 . 002 ) ( 0 . 1 8 4 ) 
RMSE = 0 . 7 3 5  d = 1 . 5 2 42 SD = 7 . 2 9 3  
( 4 . 1 6 )  
( 4 . 1 7 )  
I n  e ach equ ati on , the s i gns of the c oeffi c i ent s we re 
a s  expec ted . For example , an inc re ase in wage rate s wou ld 
re su lt in a hi ghe r margin o r  spre ad between farm and retai l 
leve l pri c e s  fo r a l l �our groups . I n  e ach equati on the 
retai l pri c e  vari ab l e  ( PRi ) wa s found to be hi ghl y 
s i gni fi c ant . 
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I n  o rde r to te s t  for the po s s ibi l i ty that s e a sonal 
patterns affect the margi n s , quarte r l y  dummy vari ab l e s  ( Q ' s )  
we re added to e ach equati on . Only in the margin equati ons 
fo r nonfed beef and p ou l try wa s any s i gni fi c ant s e a son a l  
patte rn detec ted , and both oc curred in the fourth qu a rt e r . 
The fou rth qua rter dummy va r i ab l e s  were , the refore , retained 
in the nonfed bee f and pou l t ry margi n equat i ons and the 
equati ons re - e sti mated . 
I denti ti e s  and Market C l eari ng Re l ati ons . 
I n  the f i n a l  f o rm of the mode l , the i denti ti e s  u sed 
we re tho se propo sed in Chapter 3 wi th one excepti on . S i nc e  
i t  was de c i ded that the c a lve s s l aughtered equati on w a s  not 
nec e s s a ry fo r use i n  the mode l , the re l at i on fo r p r i o r  c a l f  
s l aughte r ( SC4 ) wa s dropped . The remai ni ng ident i t i e s  u s ed 
in the final form o f  the mode l are l i sted be l ow . 
I P4 = 1/4* ( I P + I P t_ 1 + I P t_ 2 
+ I Pt _ 3 ) 
where I P4 was used to repres ent the ave rage p l ac ement s  on 
feed . 
The margi n i denti t i e s  simp l y  de fine the margi n ( Mi ) 
as  the di ffe renc e between the retai l pri ce ( PRi ) and f a rm 
pri c e ( PFi ) o f  each m� at p roduc t .  
Mi = PRi - PFi whe re i = 1 - 4  
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( Note : l=fed bee f ,  2 =nonfed bee f ,  3 =pork , 4=pou l try ) .  
Tota l c on sume r demand for me at ( XDi ) p lu s  i mpo r t s  o f  
meat p roduct s  ( I MXi ) w a s  s e t  equ a l  t o  produc ti on o f  me at 
( XS i ) p lu s  me at expo r t s  ( EXi ) . 
XDi + I MXi = XS i + EXi 
YZ and Zi represented real di spo s ab l e  i nc ome and 
re a l  retai l pri c e s , re spec tive l y . That i s ,  each var i ab l e  
wa s de fl ated b y  the consume r p r i c e  index ( CP I ) .  
YZ = Y/CP I 
Z i  = PRi/CP t 
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S I MULAT I ON RE SULTS AND E FFECTS O F  I MPACT MULT I P L I ERS 
The sec ond ob j ec tive o f  thi s s tudy wa s to s imu l ate 
the mode l ove r the hi sto r i c a l  pe r i od ( 1 9 60 - 1 9 8 1 ) and 
eva lu ate i t s  perfo rmanc e in predi c ting value s f o r  the 
endogenou s vari ab l e s . I n  thi s chapter , goodne s s  o f  fi t 
stati s ti c s  for the s imu l ati on wi l l  be pre sented and the 
performanc e of the mode l in predi cting value s fo r key 
endo genous vari ab l e s  eva lu ated . 
The sec ond part o f  thi s chapte r wi l l  c ons i st o f  a 
di scu s s i on o f  impact mu ltipl i e r s  and the l ong- te rm e f f e c t s  
o f  change s in some o f  the exogenou s vari ab l e s  o n  the 
endogenou s vari ab l e s . Empha si s wi l l  be on the e ffe c t s  o f  
the se change s o n  the vari ous farm pri c e s  and produc ti o n  o f  
fed and nonfed bee f , pork , and pou l try . The l a s t  part o f  
thi s chapter wi l l  f o c u s  o n  the thi rd ob j ec tive , whi ch was t o  
ana lyz e  the e ffec t o f  a po l i c y  change o n  some o f  the 
endogenou s vari ab l e s  in the mode l . For thi s study , the 
effec t s  of a reduc t i on in c o rn pri ce supports , as p ropo s ed 
in the federal gove rnment ' s  1 9 8 5  F arm Bi l l ,  wi l l  be 
pre sented and di scu s s ed . 
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Mode l S imu l at i on 
I n  Chapte r  4 ,  the e stimated r e su l t s  o f  equati ons 
whi ch c ompri se thi s mode l were pre s ented a l ong wi th va r i ou s  
stat i s t i c s  whi ch me a sured how we l l  e ach o f  the s e  equati ons 
fit the dat a . I n  s i mu l ati on , a mode l i s  te sted to me a sure 
how we l l  the system as a who l e  works together to reproduc e 
the hi stori c al data . Sometime s  i t  i s  the c as e  that even 
though the indivi du a l  equati ons fi t the hi stori c al data ve ry 
we l l ,  when they are c ombi ned to form a s i mu l taneou s equ ati on 
mode l , the s i mu l ati on re su l t s  bear l i tt l e  re semb l anc e to 
re a l i ty . Conve r s e l y ,  the i ndividu a l  equati ons mi ght have a 
poo r  fi t but the mode l a s  a who le may rep roduc e the 
hi stori c a l  time seri e s  ve ry c l o se l y  ( 2 4 ) . 
So luti on P ro c edure s 
The u s e  o f  a per c apita ba s i s  and defl ated retai l 
pri c e s  for the demand equati ons c au sed the mode l deve l oped 
fo r thi s study to be nonl i ne ar in the me at demand va ri ab l e s . 
Fo r thi s r e a s on , standard a l gebrai c so luti on techni que s , 
such a s  matrix inve r s i on , could not be app l i ed .  The r efo re , 
two nume ri c al techni que s for so lving the mode l we re 
c onside red for u s e  in thi s study . One wa s the Gau s s - Se i de l  
proc edure and the othe r was Newton ' s  method . Both a re 
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i ter ative techni que s whi ch c an b e  u s ed when the sys tem 
inc lude s some non l i ne a r  equ ati ons . 
E ach proc edu re ha s i t s  strengths and l imi tati o n s . 
Whi le the Gau s s - S e i de l  method doe s not requi re i nve r s i on o f  
matri c e s , u s e  o f  de rivative s , o r  o the r sophi sti c ated 
nume ri c a l  methodo l o gy ,  it i s  very sen s i tive to whi ch 
dependent var i ab l e  i s  no rma l i z ed and the o rde ri ng o f  the 
equati ons . Newtons ' s  method doe s  i nvo lve u s e  o f  de rivative s  
but i t  o rder s  the equati ons and c an so lve even imp l i c i t l y  
de fi ned equati ons . Newton ' s  method . wa s s e l e c ted f o r  u s e  i n  
s i mu l at ing thi s mode l ove r the hi sto ri c a l  pe ri od .  
S imu l at i on Re su l t s  
I t  i s  impo rtant t o  b e  ab l e  t o  eva luate the 
performanc e o f  s i mu l at i on mode l s . One way to te s t  the 
performanc e o f  the mode l i s  to pe rform an hi stori c a l  
s i mu l at i on and ex amine how c l o se l y e ach predi cted endo genous 
vari ab l e  tracks i ts c o rre spondi ng actual value o f  the 
hi sto ri c a l  data s e r i e s .  One quanti tative me asu re that i s  
o ften u sed i s  the root me an squared simu l at i on error ( RMS 
e rro r ) . Thi s i s  de fined a s  
�------------------
RMS error = j 1/T L( P t - At ) a.. 
Whe re p t 
= p redi cted va lue of the endogenou s 
At 
= the ac tu a l  va lue 
vari ab l e  
T = number o f  pe ri ods in the s imu l ati on 
89 
The RMS s i mu l ati on error i s  thu s a mea sure of how 
the simu l ated vari ab l e  devi ate s from i t s a c tu a l  time path . 
The RMS s i mu l ati on perc ent e r ro r , whi ch i s  de f i ned b e l ow , i s  
anothe r me asure that i s  o ften u s ed to t e s t  mode l 
performanc e . 
RMS pe rc ent e r r o r  = J  1/T Z.( ( P t - At ) /At ) 2 
The RMS s imu l ati on e rr o r s  i n  perc entage term s  obtai ned from 
s imul ating the mode l ove r the pe r i od 1 9 60 - 1 9 8 1  are p re s ented 
in tabu l ar fo rm be low . 
The mode l wa s s i mu l ated ove r the hi sto ri c a l  pe r i od 
begi nning wi th the sec ond qu arte r o f  1 9 �0 and endi ng wi th 
the thi rd qu arte r o f  1 9 8 0 . No rma l i z ed retai l pri c e  
vari ab l e s  were u s ed in the simu l ati on , me ani ng that the 
demand equati ons we re re - e st imated wi th pri c e  as the 
dependent vari ab l e  rathe r than the othe r j o i nt l y  endo genou s 
vari ab l e , per c api ta c onsumpt i on .  Fo r s i mp l i f i c ati on , any 
annual va lue s i nc luded in the mode l we re tre ated a s  
exogenou s .  The stati s ti c s  o f  fit for thi s hi stori c a l  
s i mu l ati on are pre sented be l ow i n  Tab l e  5 .  
I n  gene r a l , the mode l doe s  a re a s onab l e  j ob o f  
predi c ti ng the v a lues o f  the endo genou s vari ab l e s . Wi th 
re spec t to the farm price and me at produc ti on vari ab l e s ,  
i denti fi ed e a r l i e r  a s  the key vari ab l e s  for thi s mode l , the 
TABLE 5 .  Stati sti c s  o f  F i t  
Endogenou s Vari ab l e s  
F a rm P ri c e s : 
Fed Bee f  
Nonfed Bee f  
Pork 
P ou l try 
Feeder Stee r s  
P e r  C api ta Demand s : 
Fed Beef 
Nonfed Bee f 
P o rk 
Poul try 
P roduc t i on : 
Fed Bee f  
Nonfed Bee f  
P o rk 
Pou l try 
I nvento ri e s : 
S ows Farrowi ng 
Catt l e  P l ac ed on Feed 
RMS Per Cent Error 
0 . 0 9 9 7 749 
0 . 1 12 6 7 40 
0 . 1 8 5 1 5 9 0  
0 . 12 5 0 7 1 0  
0 . 1 1 7 7 42 0 
0 . 0 5 5 0 8 64 
0 . 0 7 5 5 882 
0 . 0640 1 5 7  
0 . 0 3 2 9 7 5 0  
0 . 0 5 4499 2  
0 . 0946046 
0 . 0 63 9 1 3 9  
0 . 03 149 7 5  
0 . 083 6 0 1 0  
0 . 0 5 09 0 2 5  
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pe rfo rmanc e o f  the mode l w a s  c ons i de red qui te s at i s factory .  
The demands fo r the vari ou s me ats a l s o had re l ative ly l ow 
RMS s i mu l ati on e rro r s  a s  did the va ri ab l e  repre sent i ng the 
number of c attle p l ac ed on feed ( I P ) . 
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I mpact and Tota l Mu l t ip l i e r s  
One way i n  whi ch an ec onometri c mode l c an b e  u sed i s  
to det e rmine the e ffec t  o r  impact o f  change s i n  exogenou s 
vari ab l e s  on the endogenous vari abl e s . An examp l e  o f  such 
use of an ec onometri c mode l to ana lyz e  the e ffec t s  o f  
change s i n  po l i c y  instrument s i s  found i n  a l ate r s e c t i on o f  
thi s chapte r .  The re , the immedi ate and l ong- t e rm e f fec t s  o f  
the change i n  c o rn suppo rt pri c e  propo s ed b y  the 
admini s trati on on the pri c e s  received by l i ve stock p roduc e r s  
and p a i d  f o r  meat produc t s  b y  consume r s  a re pre sented . 
I n  gene r a l , fo r l i near mode l s , o.ne c an obtai n  the 
impact mu ltip l i e r s  di rec t l y  from the reduced fo rm equati ons 
o f  the mode l , that i s ,  the reduced form c o e ffi c i ent o f  each 
predete rmi ned vari ab l e  i s  that va ri ab l e ' s  impact mu l t i p l i e r . 
Fo r examp l e , u s i ng matrix te rmino logy ,  
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AY ( t )  + CX ( t )  = 0 ( 5 . 1 )  
where A i s  an nxn matrix o f  c oeffi c i ent s o f  the endogenou s 
vari ab l e s , Y i s  an nx l vec to r  o f  endogenou s vari ab l e s , C i s  
an nxm matri x  o f  c oe ffi c i ents o f  the predetermi ned var i ab l e s ,  
and X i s  an mxl vec to r  o f  predetermined vari ab l e s . The 
reduc ed fo rm i s  given by 
D . .  =dy . jdx . whi ch i s  the nxm matrix � J � J 
o f  the redu c ed fo rm mul tip l i e r s . 
The impact mu lti p l i e r  me asure s the current- pe r i od o r  
i ni t i a l change in the endogenou s vari ab l e  brought about b y  a 
change in the exogenou s vari ab l e . 
Reduc ed Form and Dynami c Mu ltipl i e r  Derivati on 
In thi s secti on , an exp l anati on o f  the de r i vat i on o f  
the reduced fo rm equati on sys tem and impac t and total 
mul ti p l i e r s  is  pre sented u s i ng the mat rix a l gebra appro ach . 
Mathemati c a l  Repre sentati on Mathemati c a l l y ,  the 
c onc ept of impact mu l tip l i e r s  for a l i near or l i ne a r i z ed 
sys tem o f  equati ons i s  given by the fo l l owing re l at i on . 
AY ( t )  + BY ( t - 1 )  + CX ( t ) = U ( t )  ( 5 0 3 )  
Whe re A and a are nxn matri c e s , C i s  a.n nxm mat ri x , 
Y i s  an nx l vec to r  o f  endogenou s vari ab l e s , X i s  an mx l 
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vector o f  exogenou s vari ab l e s ,  and U rep re s ent s the 
di stu rbance t e rm s  in the s ystem . 
The final fo rm , whi ch expre s se s  e ach endogenou s 
vari ab l e  a s  a func ti on o f  the p redetermi ned vari ab l e s  i n  the 
sys tem ( the exogenou s and l agged endo genou s vari ab l e s ) , i s  
given by ( 5 . 4 ) be l ow .  
Y ( t )  = D Y ( t - 1 ) 1 + o2X ( t )  + V ( t )  ( 5 . 4 ) 
whe re 01 
= -A- lB 
02 
= -A- 1c 
V ( t )  = -A
- lU ( t ) . 
The impac t mu l t ipl i e r i s  de fined a s  the imp ac t  o f  a 
uni t change in the j th exo genou s vari ab l e  in time p e r i od 
( t )  on the i th endogenou s va ri ab le fo r the s ame time 
peri od . The reduc ed f o rm c o e f fi c i ent matri x ,  D2 , i s  
al so the sho rt - run o r  impact mu ltip l i e r fo r the system given 
in ( 5 . � ) above . That i s  
dY ( t ) /dX ( t )  = 02 
= l d2 i j l · 
The l ong- run o r  total mu l t ip l i e r  i s  de fi ned a s  the i mp ac t  o f  
a uni t change i n  the j th exogenou s var i ab l e , su s t a i ned 
at thi s  l eve l for suc c e s s i ve pe ri ods , on the i th 
endogenou s vari ab l e . To derive the long- term mu l t i p l i e r s , 
one mu s t  exami ne the time path o f  the sy stem . I gno r i ng the 
e rror te rms , V ( t ) , thi s time path become s 
Y ( t+ l ) 
Y ( t + 2 ) 
Sub s ti tuting Y ( t )  
Y ( t+2 ) 
= D 1Y ( t )  + D2X ( t+ l ) ( 5 . 5 )  
= D 1Y ( t )  + D2X ( t+2 ) 
f rom ( 5 . 4 ) above give s 
= D 1
2Y ( t )  + D2X ( t+2 ) + D 1D2X ( t + l ) 
+ D 1D2 X ( t+k- l ) �+ . . .  
k- 1 + D 1 D2X ( t+ l ) .
 
( 5 . 6 ) 
S t abi l i ty i n  the dynami c sys tem o c cu r s  i f  
I k D 1 appro ache s z e ro a
s  k appro ache s inf i ni ty . From 
the i mp l i ed c ondi ti on of the long- run mu lti p l i e r s , the 
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exogenou s vari ab l e s  remai n  c onstant ove r time such tha t  
X ( t + 1 )  = X ( t+2 ) = 
thi s imp l i e s  that 
= X ( t+k ) 
* 
= X 
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Y ( t+k ) = ( I  + D 1 + n1
2 + . . .  ( 5 .  7 )  
I nte rim mu l ti p l i e r s  
* 
dY/dX = D2 
* 
dY/dX = ( I 
* 
dY/dX = ( I 
+ D k- 1 ) D x* 1 2 
fo r the kth 
+ D 1 ) D2 
pe ri od 
for 
for 
+ D 1 + 
2 D 1 ) D2 fo r 
impacts 
k = 1 
k = 2 
k = 3 
The l ong- run o r  to tal mu lti p l i e r i s  gi ven by 
are given 
( 5 . 8 ) 
( 5 . 9 )  
( 5 . 1 0 )  
( 5 . 1 1 ) 
Anothe r way i n  whi ch the total e f fect o f  the 
exogenou s change c an be pre sented i s  gi ven be low . 
. - 1  = D2 + ( I - D 1 ) ( D1D2 ) 
= ( I o 1 ) - l ( ( I - D 1 ) D2 + D 1D2 ) 
where G repre s ent s the to tal effec t whi ch i s  found by 
summ i ng a l l  the i nte rim mu ltip l i e r s  fo r the sys tem . 
by 
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Effec t s  o f  I mpact and To tal Mu l ti p l i e r s  
I n  the next few secti ons , the effe c t s  o f  the i mpac t 
multipl i e r s  and the total o r  l ong- term mu ltip l i e r s  fo r 
nonfed be ef impo rt s ,  pork import s ,  and i ncome wi l l  be 
pre s ented and ana l yz ed u s i ng data for the thi rd quarter o f  
1 9 7 1 , whi ch rough l y  c o r re sponds t o  the mi dpo i nt o f  the 
observati ons . 
E ffec t s  o f  Change s i n  I mpo rt s of Be ef 
It i s  a s sumed that the maj o r i ty o f  bee f impo rted 
i nto the Uni ted State s i s  o f  the nonfed va r i e ty . I n  T ab l e  
6 ,  the sho rt- te rm and long- run e ffe c t s  o f  a one - uni t change 
( one uni t = one mi l l i on pounds ) in impo rt s  o f . bee f  on some 
of the mo re impo rt ant endogenou s vari ab l e s  i s  pre s ented . 
The e f fect o f  i nc rea sed beef import s i s  greate st i n  
the dome stic bee f i ndu s t ry . I n  the fed be e f  sec to r ,  the 
re su l t  wou ld be an i mmedi ate dec re a se in product i on . The 
p roduc er and retai l p r i c e s  o f  fed beef and produ c e r pri c e  o f  
feeder stee r s  al s o  wou ld shi ft downward . Dome st i c  nonfed 
bee f produc ti on and p roduc e r  pri c e s  wou ld dec re a s e  due to 
the inc rease in tota l ·nonfed beef supp l y . 
I n  the sho rt run , po rk and poul try p roduc ti on are 
unaffe c ted by i nc r e a s e s  i n  imports o f  bee f . The l ong- run 
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TABLE 6 .  Beef I mport Mu l tip l i e r s  
Vari ab l e  I mp ac t  Mu lti p l i e r  Total Mu l t ip l i e r  
Farm P r i c e s : 
Fed Beef - 0 . 0 1 0 9 04000 - 0 . 02 1 5 7 8 7 0  
Nonfed Bee f  - 0 . 0 1 0 62 9 6 0 0  - 0 . 0 3 4 7 8 4 7 0  
Po rk - 0 . 0 0 8 9 04000 - 0 . 049 52 0 10 
Pou l t ry - 0 . 0 0 8 7 7 3 0 9 0  - 0 . 0 0 3 749 82 
Feede r Ste e r s  - 0 . 0 1 7 3 19 7 0 0  - 0 . 0 5 43 5 5 00 
Re tai l Pri c e s : 
Fed Beef - 0 . 02 62 94700 - 0 . 0 5 0 1 00 0 0  
Nonfed Beef . - 0 . 0 3 7 3 40 9 0 0  - 0 . 1 1 5 9 9 6 0 0  
P o rk - 0 . 0 1 802 7 60 0  - 0 . 092 6 2 0 0 0  
Pou l try - 0 . 0 1 443 9 8 0 0  - 0 . 0 0 6 1 00 0 0  
Produc t i on : 
Fed Bee f  - 0 . 089 1 60 3 00 - 1 . 1 0 3 3 7 0 0 0  
Nonfed Bee f  - 0 . 1 42 9 7 3 00 0  0 . 3 3 6 64 7 0 0  
P o rk 0 0 . 5 0 5 1 62 00 
Poultry 0 - 1 . 2 1 6040 0 0  
e f fect wou ld be seen in i nc re a sed pork p roduc t i on and a 
dec re a se i n  the amount of poul try produced . 
Effect o f  Change s in Pork I mpo rts 
As i s  shown i n  Tab l e  7 ,  i nc re a s i ng pork i mp o r t s  
wou ld re sult i n  a n  immedi ate de c re a s e i n  produc e r  p r i c e s  o f · 
a l l  four me at group s . Simi l ar resu l t s  a l so wou l d  o c cu r  wi th 
regard to retai l pri c e s  for fed and nonfed bee f , pork , and 
pou ltry . 
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TABLE 7 .  P o rk I mports Mu l t ip l i e r s  
Vari ab l e  I mp a c t  Mu l t ip l i e r Total Mu l t i p l i e r  
Farm P r i c e s : 
Fed Beef - 0 . 09 9 1 5 92 0 - 0 . 02 5 5 3 040 
Nonfed Bee f  - 0 . 009 2 0 7 7 3  - 0 . 0 4 1 0 6 42 0  
Pork - 0 . 02 8 7 7 1 1 0  - 0 . 0 8 5 6 1 1 40 
Poult ry - 0 . 009 8 2 9 9 7  - 0 . 0 0 4802 2 2  
Feede r Stee r s  - 0 . 0 1 5 08 040 ... 0 . 0 6 4 1 7 6 7 0  
Retai l P r i c e s : 
Fed Beef - 0 . 02 3 9 0800 - 0 . 05 847 6 0 0  
Nonfed Beef - - 0 . 03 2 3 4070 - 0 . 1 3 5 0480 0  
P o rk - 0 . 05 7 5 5 5 60 - 0 . 1 6 1 3 8 9 0 0  
Pou ltry - 0 . 0 1 6 1 5 3 90 - - 0 . 0 0 7 7 46 2 6 
Product i on : 
Fed Bee f - 0 . 0 8 1 08 12 0  - 1 . 3 0 5 42 00 0  
Nonfed Be e f  - 0 . 1 2 2 0 7 3 00 0 . 3 9 9 8 6 6 0 0  
Pork 0 0 . 8 7 3 3 3 5 0 0  
Poultry 0 - 1 .. 5 5 7 3 3 0 0 0  
From the magni tude s  o f  the mu ltip l i e r s  i n  the t ab l e , 
i t  i s  obvi ou s  that , i n  the long run , feede r ste e r  and hog 
pri c e s  wou ld be affected the mo st by inc re a sed po rk i mp o rt s . 
Some o f  the othe r l ong- term effe c t s  o f  inc re a s i ng the amount 
of pork impo rted i nto the Uni ted State s wou ld be inc r e a sed 
p roduc t i on o f  po rk and nonfed beef and downward shi f t s  o f  
about equ a l  magni tude s in f ed bee f and poul try produc t i on . 
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E ffect o f  Change s in I nc ome 
As i s  shown in Tab l e  8 ,  a change in i nc ome wi l l  have 
varying effe c t s  on the endogenou s vari ab l e s  in thi s s tudy . 
Fo r ex amp l e , the immedi ate impact o f  an i nc re a s e  i n  i nc ome 
on p roduc er pri c e s  for nonfed ·bee f ,  hogs , and feede r stee r s  
woul d  be ne gative . Pou l try and fed bee f produ c e r  pri c e s  
would i nc re a s e  in the sho rt- run a s  a re su l t  o f  i nc re a s ed 
i ncome . 
TABLE 8 .  I nc ome Mu l ti p l i e rs 
Vari ab l e  
F arm P r i c e s : 
Fed Beef 
Nonfed Bee f 
P o rk 
Poul try 
Feeder Stee r s  
Retai l Pri c e s : 
Fed Beef 
Nonfed Bee f  
Po rk 
Pou l try 
P roduc ti on : 
Fed Bee f 
Nonfed Bee f 
P o rk 
Pou l t ry 
I mpact Mu l ti p l i e r  
1 . 2 8 9 82 00 
- 0 . 3 2 682 3 0  
- 0 . 48 6 7 0 40 
0 . 902 1 0 7 0  
- 0 . 2 649 1 1 0 
3 . 0 1 8 6000 
- 1 . 1 448000 
- 0 . 9 7 3 5000 
1 . 43 9 9 0 00 
10 . 5 4 6 7 0 00 
- 10 . 5 2 69000 
0 
0 
Tot a l  Mu ltip l i er 
2 . 1 0 8 8 40 
1 . 7 8 8 3 3 0  
2 . 8 0 62 2 0  
0 . 3 3 9 5 1 7  
2 . 9 5 9 0 40 
4 . 7 9 8 9 0 0  
5 . 5 8 60 0 0  
4 . 9 3 5 0 0 0  
0 . 5 4 0 6 9 0  
1 0 7 . 8 3 0000 
- 60 . 8 0 5 40 0  
- 2 8 . 62 6 7 0 0  
1 1 0 . 1 0 3 0 0 0  
1 0 0  
The l ong- run e ffect o f  i nc re a sed i nc ome on p roduc e r  
pri c e s  i s  t o  i nc re a se a l l o f  them . Hog and feede r steer 
pri c e s  exhib i t  the l a rge s t  i nc re a s e s  o f  approximate l y  the 
s ame magni tude whi l e  pou l try p ri c e s  i nc re a se by the sma l l e s t 
ab so lute amount . 
The l ong- term e ffec t on producti on o f  fed bee f and 
poul try i s  po si tive . Nonfed beef was found to be an 
inferi o r  good by seve r a l  of the previ ous re s e arche r s . 
The re fo re , the negative i nc ome -producti on re l ati onshi p wa s 
not tota l l y  unexpec ted . The negative ef fe c t  o f  i nc re a s ed 
i nc ome on po rk produc t i on wa s ,  howeve r ,  no t what one woul d  
expect . One po s s ible exp l anati on i s  that the inc re a s ed 
pro f i t abi l i ty o f  c att le produc t i on and feedi ng . ope rati ons 
cou ld eventu a l l y  re su lt i n  a re a l l o c ati on o f  re sourc e s  away 
from hog producti on to the mo re attractive fed beef 
indu s try . 
Po l i cy Ana l ys i s 
One way in whi ch an ec onometri c mode l c an be u sed i s  
to ana l yz e  the po s s ib l e  e ffec ts o f  po l i c y  dec i s i ons be fo re 
tho se dec i s i ons a re imp l emented . Whi l e  the re are many 
po s s ib l e  scenar i o s  that coUld be c on s i de red fo r such 
ana l ys i s ,  one ve ry time l y  s i tuat i on invo lve s the cu rrent 
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admi ni strati on ' s 1 9 8 5  F a rm Bi l l . One secti on o f  thi s 
propo sed bi l l  wou ld l ower l o an rate s fo r whe at and o the r 
feed grai ns , at the r ate o f  no mo re than f ive p e r  c ent p e r  
ye a r , t o  approximate ly 7 5  pe r cent o f  a three- ye a r  movi ng 
ave r age of dome s t i c  market pri ce . The stated obj ec t ive o f  
thi s p ropo sed change i s  t o  make Uni ted State s  f a rm p ro duc t s  
c ompeti tive i n  wo r ld marke t s  b y  cu rtai l ing .o r  modi fyi ng such 
programs that , ac c o rding to the admi ni strati on , have s e rved 
to suppo rt c ommodi ty p ri c e s  at arti fi c i a l l y hi gh l eve l s , 
thus a l lowing fo re i gn c ompe ti to rs t� unde r s e l l  Uni ted S tate s 
produc e r s . 
For thi s study , the e ffects of lowering the c o rn 
l o an rate to 7 5  pe r c ent o f  the ave rage dome st�c p r i c e  on 
seve ral o f  the key endogenou s vari ab l e s  fo r the thi rd 
qua�te r o f  1 9 7 1 , se l ec ted a s  a midpo int ob s e rvati on , wi l l  be 
exami ned and di scu s sed . 
E f fects of Change s in Corn P r i c e Suppo rts 
I n  the fo l l owing sections , the sho rt- run , i nte r i m , 
and l ong- run e f fe c t s  o f  a 2 5  per c ent reduc ti on i n  the 
supp o rt pri ce for c o rn on the farm pri ce of fed be e f ,  P F l , 
are pre sented al ong wi th the long- te rm e ffe c t s  on seve r a l  o f  
the othe r key endo genous vari abl e s . The se othe r vari ab l e s  
i nc lude producer p r i ce s  fo r nonfed be e f  ( P F2 ) , · po rk ( P F3 ) ,  
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pou l t ry ( PF4 ) , and feede r stee r s  ( PF5 ) ; retai l pri c e s  ( PRi ) ;  
and me at p roduc t i on ( XS i ) .  
Al though the i ntent o f  the admini strati o n , a s  
expre s sed i n  the the propo sed 1985 Farm Bi l l , i s  t o  l owe r 
the c o rn suppo rt pri c e  gr adua l l y ,  a " one - sho t " , one - pe r i od 
analys i s wa s se l e c ted fo r u se in thi s study i n  o rde r t o  
pre sent a wo r st-po s s ib l e - c a s e  scenari o .  
E ffect s  on P roduc e r  P r i c e  o f  Fed Beef - -- ---
I n  T ab l e  9 ,  the p r i c e  re sponse o f  the farm o r  
produc er pri ce o f  fed bee f  t o  the propo sed 2 5  pe r c ent 
reduc t i on in c o rn support pri c e  is  pres ented for 16  p e r i ods 
afte r the change o c cu r s . I nc lu s i on o f  the inte r i m  e f f e c t s  
( pe r i ods 1 through 1 5 ) a l l ows a trac i ng o f  the adj u s tment s 
be ing made i n  the pri c e  o f  fed beef as a re su l t  o f  the 
ini ti a l change in the exogenou s c o rn pri ce vari ab l e . The 
total effec t i s  the sum of a l l  the adj ustment s .  
As i s  shown i n  Tab l e  9 ,  the pri ce o f  fed beef wou l d  
i mmedi ate ly ri se b y  $ 0 . 62 pe r hundredwe ight . The pri c e  
re sponse i s  greate st i n  ab so lute te rms for the s e c ond and 
fourth qu arter s afte r the change in c o rn suppo rt p ri c e , 
gradu a l l y  dec re a s i ng to about $ 0 . 0 1  in the fi fteenth and 
s i xteenth quarte r s . The s i gn change s for the pe ri ods 
repre sent i ng the e l eventh through thi rteenth quarte r s  s e rve 
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1 0  
1 1  
1 2  
1 3  
1 4  
1 5  
Total 
P r i c e Re sponse of PF1 
( $ ) 
0 . 62 4  
0 . 7 9 7  
0 . 2 3 9  
0 . 785 
0 . 5 0 1  
0 . 3 5 0  
0 . 2 5 4  
0 . 1 2 9  
0 . 05 6  
0 . 0 1 7  
- 0 . 004 
- 0 . 008 
- 0 . 0 0 4  
0 . 003 
0 . 0 1 1  
0 . 0 1 1  
3 . 9 0 
to i ndi c ate the c omp l ex i ty o f  the adj u s tment proce s s  i n  
produc er p r i c e  o f  fed bee f re su l ti ng from the change i n  the 
exogenou s l y  determi ned c o rn supp o rt pr i c e . The magni tude o f  
the cumu l ative o r  total p r i c e  e f fect app e a r s  t o  indi c ate 
that a reducti on i n  the exogenou s vari ab l e wou ld re su l t  in 
i nc reased pro fi tab l i ty for c attle feeding ope r ati ons . 
Some Long- term E ffects o f  � Change i n  Co rn Suppo rt P r i c e  
I n  T ab l e  1 0 , the l ong- run o r  cummu l ative e f fec t s  o f  
l owe ring c o rn p ri c e  suppo rt b y  2 5  pe r 
c ent o n  s eve r a l 
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endogenou s vari ab l e s  are p re sented . 
TABLE 10 . Long- Run E ffec t  o f  Redu c t i on i n  Co rn Suppo rt 
Pri c e  
Vari ab l e  Re sponse Uni ts 
Farm P ri c e s : 
Nonfed Beef 8 . 63 ( $ )  
P o rk 13 . 0 7 ( $ )  
Poul try - 0 . 2 9 ( $ )  
Feeder Stee r s  1 3 . 5 3 ( $ )  
Retai l P r i c e s : 
Fed Bee f  8 . 63 ( $ )  
Nonfed Beef 3 1 . 7 1 ( $ )  
Po rk 2 7 . 47 ( $ )  
Pou l try - 0 . 5 1 ( $ ) 
Me at Produc ti on : 
Fed Bee f  454 . 5 2 mi l .  lb s . 
Nonfed Beef - 2 82 . 49 mi l .  lbs . 
P o rk - 1 0 7 . 7 0 mi l .  lbs . 
Pou l try 3 64 . 00 mi l .  lbs . 
As shown i n  Tab l e  1 0 , the cumu l at ive effect o f  the 
reduc t i on in the c o rn suppo rt pri c e  on produc e r  p r i c e s  i s  
that the pri c e s  o f  nonfed bee f  ( PF2 ) , hogs ( PF3 ) , and feede r 
steers ( P F5 ) wou ld a l l  i nc re a se by vary i ng amount s . The 
p roducer pri c e  o f  pou l t ry ( P F4 ) wou ld dec re ase by a ve ry 
1 05 
mode st $ 0 . 2 9 per hundredwe i ght . The inc re a sed 
profi tabi l i ty o f  c attle feedi ng wou ld be re f l ected b y  an 
i nc re a se in produc ti on of fed beef ( XS l ) .  The negati ve 
l ong- run re sponse in producti on o f  nonfed beef ( XS2 ) and 
po rk ( XS 3 ) c ou l d  be exp l ained by a sub s ti tuti on by c on sume r s  
of the re l ative l y  mo re prefe r red fed beef fo r the s e  two meat 
produc t s . 
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SUMMARY , CONCLUS I ONS AND SUGGE ST I ONS FOR FURTHER RE SEARCH 
I n  thi s chapte r ,  the fi rst secti on wi l l  c ont a i n  a 
bri e f  summary o f  the obj e c tive s o f  thi s study togethe r wi th 
some c omment s a s  to how effec tive ly the y we re achi eved . I n  
the second secti on s ome c onc lu s i ons dr awn f rom the re su l t s  
o f  the mode l deve l op.ed for thi s study wi l l  b e  pre s ented , 
a long wi th a bri e f  eva luat i on o f  the pe rc e ived st rengths and 
we akne s se s  o f  the mode l . I n  the thi rd sect i on , s ome 
sugge sti ons fo r furthe r research w� l l  be made wi th 
parti cu l ar empha s i s p l ac ed on tho se things whi ch c ou l d  
po tenti a l l y  enchanc e the u s e fulne s s  of the mode l . 
Summary 
The mai n or ove r a l l obj ecti ve o f  thi s study was the 
deve lopment o f  a quarte r l y  ec onometri c mode l o f  the Uni ted 
State s l i ve stock s e c to r . The c ompl ete spec i fi c ati on o f  the 
ec onomi c mode l and the e s timated re su l t s  of the quarte r l y  
ec onometri c mode l we re pre sented i n  Chapter s 3 and 4 .  The 
struc tural mode l c onta i ned 29 equat i ons of whi ch 1 7  exp l ai n  
behavi or al re l ati onship s .  I n  addi t i on to farm and retai l 
pr i c e s , some o f  the mo re impo rtant endogenous vari ab l e s  
de termi ned b y  the mode l we re fed and nonfed beef c att l e , 
hogs , and bro i l e r s  produc ti on and i nvento ry . . Demands fo r 
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the four meat c atego r i e s  we re e s timated on a pe r c ap i t a  
basi s .  The mode l wa s e s timated ove r the ye ars 1 9 60 - 1 9 8 1 . 
The equati ons i n  the mode l we re e stimated e i the r by o rdinary 
l e a s t  squ are s ( OLS ) o r ,  i n  the c a se o f  equ ati ons wi th 
j o int l y  endo genou s vari ab l e s , by two - stage l e a s t  squ a r e s  
( 2 SLS ) . The own-pri c e  and i nc ome e l a sti c i ti e s  o f  demand 
we re e stimated for the four me at c atego ri e s . The re su l t s  
obtained were s imi l a r  to tho se repo rted b y  othe r 
re searche r s . In term s  o f  mode l structure , li ve stock and 
meat group s i nc luded , e stimati on techni que s ,  and gene r a l  
re su l t s , thi s mode l i s  mo st simi l ar t o  that o f  Arz ac and 
Wi lki nson ( 1 ) . The two maj o r  di fferenc e s  betwe en the two 
mode l s  we re that in thi s mode l a pe r c api ta ba s i s  was u sed 
fo r the demand equati ons whi l e  the i r s we re e s timated on a 
to tal ba s i s and the i nc lu s i on in Arz ac and Wi lki nson ' s mode l 
of a b l ock o f  equ ati ons fo r the feed grai n s  s e c to r . 
A sec ond ob j ective invo lved simu l ation o f  the mode l 
ove r the peri od o f  the study in o rde r to eva luate the 
abi l i ty o f  the mode l to ac curate ly predi c t value s for the 
endo genou s vari ab l e s . Va l i dati on by hi sto r i c a l s i mu l ati on 
ove r the pe ri od 1 9 60 quarte r 2 through 1 9 8 0  quarte r  3 
demonstrated the mode l ' s  ab i l i ty to track we l l . The 
simu l at i on re su l t s  as me a sured by the root me an squ a re 
simu l ation e rr o r  c ompared qui te favo rab l y  wi th tho se 
repo rted by o the r re s ea rchers . 
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A thi rd obj e c tive i nvo lved use o f  the mode l i n  
ana lys i s o f  e ffec t s  o f  change s i n  po l i c y  wi th regard t o  the 
admi ni strati on ' s  p ropo sed farm program . Spec i fi c a l l y ,  i t  
was de s i red t o  a s c e rt a i n  what effec ts change s i n  c o rn 
suppo rt pri c e  wou ld have on farm o r  produc e r  pri c e s  fo r 
c att l e , hogs , and pou l try . The se e ffec ts were me a su red by 
the imp ac t  and to t a l  mu l ti p l i ers fo r c o rn support pri c e . 
The fourth ob j ec t ive was to prov i de an e c onome tri c 
mode l o f  the l i ve stock sector , a needed component fo r a 
l a rge c ompo s i te p ri c e  fo rec asting p ro j ect o f  whi ch thi s 
study i s  a p art . 
Conc lu s i ons 
I n  gene r a l , it i s  fe lt that the mode l deve l op e d  fo r 
thi s study wi l l  provi de an effective too l for u se i n  the 
compo s i te pri c e  fo rec a s t i ng pro j ect ment i oned above . I n  
addi ti on , the mode l c an be used fo r furthe r po l i c y  ana l ys i s .  
The simu l at i on re su l t s  wou ld indi c ate that the mode l 
expl ains dec i s i onrnak i ng i n  the li ve stock sector adequ a te l y ,  
e spec i a l l y  i n  l i ght o f  the fact that the hi sto ri c a l  p e r i od 
inc luded the mid- 1 9 7 0 pe ri od whi ch was charac teri z ed b y  mo re 
than u sual p r i c e  vo l at i l i ty .  
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Fo r the mo st p art , thi s study bu i l t on the wo rk o f  
p rev i ou s  l ive s to c k  sec to r  mode l e r s , i n  parti cu l a r  that o f  
B ain , Freebai rn and Rau s se r , and Arz ac and Wi lki ns on w a s  
mo st important . One c onc lu s i on that might be drawn f rom the 
s imi l a r i ty o f  the re su l t s  obtained from thi s study wi th 
the i r s  i s  that a l l  a re ac curate ly repre senting and 
quanti fying the s t ructu re o f  the l i ve s tock. sec to r and the 
behavi o r  o f  l ive stock p roduc e r s . 
Sugge s ti ons fo r Furthe r Re search 
I n  the next few secti ons , s ome sugge sti ons fo r 
modi fi c ati ons and/o r exten s i ons o f  thi s mode l a re pre s ented . 
They repre sent a re a s  where l ack o f  time and re s ourc e s  
nec e s s i tated c ompromi se i n  te rms o f  what one wou ld have 
l i ked to have ac c omp l i shed . 
Fed and Nonfed Beef 
The fi r s t  sugge sti on invo lve s the divi s i on or 
di s aggregati on o f  beef i nto fed and nonfed c omponent s rathe r . 
than use o f  a total bee f c atego ry .  Whi le i t  i s  appa rent 
that the re are di s t i nc t  di ffe renc e s  i n  the p roduc t i on 
proc e s se s  whi ch re su l t  in fed bee f  ( tab le cuts ) and nonfed 
beef ( ground bee f/hambu rge r ) , the re i s  a p rob lem wi th the 
data u s ed to e sti mat� the se two component s . The re i s  much 
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manipu l at i on o f  the data requi red i n  o rde r to de r i ve 
e s ti mate s o f  fed bee f  ( see Methodo l o gy sec ti on i n  Appendi x ) .  
Anothe r c omp l i c at ing factor i s  the di sc ont i nu anc e o f  s ome o f  
the USDA seri e s  nec e s s ary to e stimate fed and nonfed beef 
p roduc t i on . Thi s has c au s ed the data base to bec ome even 
weake r . Fo r the se r e a s on s , i t  i s  sugge sted that u s e  o f  
tot a l  bee f  wou ld be p re fe r ab l e  to u s e  o f  e s timate s sub j ec ted 
to s o  much " ad hoc ke ry . "  
Stocks o f  Meat 
A sec ond sugge sti on for extens i on o f  thi s mode l 
i nvo lve s the demand equ ati ons for the vari ou s meat group s . 
The i denti ty fo r to t a l  demand , XDi ,  i s  o f  the f o rm 
XDi + EXi = XSi + I MXi 
whe re EXi = me at exports 
I MXi= meat imports 
XS i = dome s t i c  produc ti on o f  me at . 
Thu s , stock change s are inc luded i n  the demand 
c onc ept . Thi s c ou l d  acc ount for s ome prob l em s  enc ount e red 
i n  e stimati ng the demand equati ons early i n  the e st i m at i on 
proc e s s . One way to c i rcumvent thi s prob l em i s  to exp and 
the mode l to i nc lude separate re lati ons fo r stocks .  
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Autoco rre l at i on P rob lem 
The presence o f  auto c o rre l ated e r ro r s  o r  di s tu rb ance 
te rms was no ted dur i ng the e stimati on proce s s . Whi l e  the 
e s ti mato r s  a re s t i l l  unbi a sed , they are not the be s t  o r  mo s t  
e f fi c i ent . I n  thi s s tudy , there wa s no c o rrec t i on done f o r  
thi s prob l em due to the degree o f  di ffi cu lty enc ounte red i n  
the c o r recti on proc e s s  and the expense invo lved . I t  wou ld 
be de s i rab l e  for such c o rrecti on to be done in the future i f  
time and re s ou rc e s  pe rmi t . 
Othe r Sugge s ted Change s 
One othe r addi t i on that c ou l d  be made i s  to i nc lude 
the impo rtati on of l ive anima l s  in the mode l . For examp l e , 
feede r c a lve s a re impo rted f rom Mexi c o  and Canada and hogs 
have been impo rted f rom Canada for the past seve r a l  ye a r s . 
Whi le the s i z e  o f  the s e  impo rt s re l ative to dome s t i c  
p roduc t i on o f  the s e  anima l s  m a y  not b e  ve ry l arge , i nc l u s i on 
o f  the se dat a wou l d  re su l t  in a mo re c omp l ete spec i fi c at i on 
o f  the supp l i e s  o f  feede r c att l e  and ho gs . 
I n  the p a s t , c o rn pri c e s  we re c ons i dered to be 
exo genou s in many l i ve stock mode l s . The maj or rea son given 
for thi s was the be l i e f  that gove rnment invo lvement in the 
form o f  support and target pri c e s  resul ted in pri c e s  that 
we re not re a l l y  de termi ned by the f ree p l ay of marke t 
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forc e s . I f  the p rop o s ed l owe r i ng o f  suppo rt rate s and 
gene ral dive st i tu re by the fede r a l  gove rnment doe s  c ome 
about , it mi ght then be app ropri ate to inve sti gate the 
deve l opment o f  a re l ati on or b l o c k  of equati ons to exp l a i n  
c o rn p ri ce s  and produc ti on . 
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APPEND I X  1 
I n  the fi r st part o f  thi s appendi x ,  the 
computat i onal procedures o r  methods fo r e s timating s ome o f  
the endogenou s var i ab l e s  wi l l  be p re sented . The s e c ond p a rt 
contai n s  de f i ni t i ons o f  e ach o f  the endogenous and exogenou s 
var i ab l e s  a s  we l l  a s  a l i s t i ng o f  s ou rc e s  o f  the b a s e  data 
u sed to e s t i mate the ec onomet r i c  mode l . 
Method s  o f· E s timati on o f  Some Endogenou s Vari ab l e s  
The fo l l owing - are exp l anati ons o f  the methods u s ed 
to es timate some of the var i ab l e s  i nc luded i n  the mode l . 
Fed and Nonfed Be ef P roduc t i on 
I n  o rde r to e st i mate fed beef produc ti on f o r  1 9 7 5  
quarte r 1 through 1 9 8 1 qua rt e r  4 ,  the fo l l owi ng proc edu re 
wa s u sed . 
The number o f  stee r s  and he i fe r s  s l aughte red month l y  
under fede r a l  i nspe c t i on and ave rage dre s sed wei ght fo r 
ste e r s  and he i fe r s  we re t aken from Tab l e s  8 7  and 1 1 5 , 
respec tive l y ,  o f  the L i ve s tock and Meat S tati sti c s , 1 9 8 3 , 
and used i n  a regre s s i on equat i on to predi c t  the c arc a s s  
we i ght o f  fed bee f . The equat i on was o f  the fo l l ow i ng fo rm . 
1 2 0 
Ave rage Carc a s s  = BO + B 1  ( S/ S +H ) * SWT } + B2 ( H/S +H ) * HWT } 
We i ght + B3 *Q 1  + B 4 * Q2 + BS*Q3 
Whe re S = number o f  fede r a l l y  i nspec ted stee r s  s l aughte red 
H = numbe r of fede r a l l y  i n spec ted he i fe r s  s l au ghtered 
SWT = ave rage dre s sed we i ght o f  stee rs s l aughtered unde r 
fede ral i n spe c t i on 
HWT = ave rage dre s sed we i ght o f  hei fe r s  s l aughte red unde r 
fede ral i nspec t i on 
The number o f  fed c att l e  marketed i n  e ach qu arter 
w a s  mu l tipl i ed by the ave rage c arc a s s  we i ght for fed c att l e  
a s  de rived above t o  obt a i n  an e stimate o f  quarte r l y  fed bee f  
produc t i on . The numb e r  o f  fed c att le marketed wa s found i n  
var i ou s  i s su e s  o f  the L i ve s tock and Meat Out l o ok and 
S i tu at i on Repo rt s . 
Quarte r l y  nonfed bee f  production was e st i mated a s  
the re s i dual o r  di f fe renc e be twe en total bee f producti on 
( f rom Livestock and Meat Out l ook and S i tuati on Repo r t s ) and 
e stimated fed beef produc ti on . 
Qua rte r ly Bro i l e r  Produc t i on 
The method u se d  to e st imate quarte r l y  produ c t i on o f  
b ro i l e r s  fo r the ye a r s  1 9 60 through 1 9 64 for the Uni te d  
S tate s i s  given be l ow . 
1 2 1 
Fi r s t , month l y  and annual data were c o l l e c ted fo r 
l i vewe i ght fede r a l ly i n spec ted s l aughter o f  bro i l e r s  f rom 
USDA S i tuat i on. Repo rt s and othe r spec i a l annu a l  
publ i c ati ons . Tota l annual b ro i l e r  p roduc ti on on a 
l i vewe i ght ba s i s was taken f rom Agri cutu r a l  Stati s ti c s  fo r 
vari ous ye ar s . Broi l e r  p roduc tion was then c onve rted f rom a 
l i vewe i ght to a re ady- to - c ook ( RTC ) basi s u s i ng the s ame 
facto r that the USDA ha s u s ed for thi s conver s i on s i nc e  1 9 5 8  
( 7 2 pe rc ent ) . To t a l  monthl y  broi l e r  production wa s 
e s timated by mu l t i p l yi ng monthl y  feder al ly i nspe c ted 
s l aughter by the r at i o of annu a l  RTC producti on to annu a l  
federa l l y i n spec ted RTC s l aughter . Thi s method c onfo rm s  to 
that . u sed by the USDA to e stimate monthly p roduc ti on . 
Monthl y e st imated b ro i l e r  produc t i on on a re ady- to­
c ook b as i s  wa s summed for the appropri ate months o f  e ach 
quarte r .  The re su l t  wa s a qua rte r l y  e sti mate o f  bro i l e r  
produc t i on compati b l e  wi th the l ate r ye ars o f  the t i me 
se ri e s . 
Dre s s i ng Perc entage for Hogs 
The fi r st s tep . i n  e st imati on of a dre s s i ng 
perc entage fo r ho gs was to .e stimate monthly hog s l aughte r  on 
a l i vewe i ght b a s i s .  Thi s was done by mu l t i p l yi ng the 
ave rage l i vewe i ght o f  ho gs s l aughte red by the 
·
numbe r o f  ho gs 
1 2 2  
s l aughte red . Quarte r l y  e s timate s were c omputed by summing 
the appropri ate month l y  to ta l s . Next , month l y  c omme rc i a l 
po rk product i on w a s  summed to provi de quarte r l y  t o t a l s .  The 
dre s s i ng pe rc entage wa s then c a lcul ated a s  a r at i o  o f  the 
quarte rly c omme rc i a l pork produc t i on to quarte r l y  e st i mated 
l i vewe i ght ho g s l aughte r .  
B a se Data I nfo rmati on 
T ab l e  1 1  c onta i ns the base data i nfo rmati on for the 
e c onometri c mode l deve l oped for thr s study . 
1 2 3 
TABLE 1 1 . B a s e  Dat a : S ou rc e , De fini t i on , and L i sti ng 
Endogenou s 
Vari ab l e s : 
















De sc ripti on and S ou rc e : 
C att l e  and c a lve s on feed , 2 3  state s 
( 2 8 ,  2 9 , 3 0 ,  3 1 ,  
3 2 ) .  
P ri o r  p l ac ement o f  c att l e  and c a l ve s  
o n  feed . Sum o f  p l ac ements l agged 
1 ,  2 ,  and 3 quarte r s  and current 
p l ac ement s divided by 4 .  
I nvento ry o f  bee f c ows . 
Net c a l f  c rop ; c a l f  bi rth s  
minu s  c a l f  deaths ( 42 ) . 
Retai l producer pri c e  spr e ad 
( 42 ,  44 , 45 ) .  . 
Farm o r  produc e r  pri c e  o f  cho i c e  s l aughte r 
stee r s , Omaha . 
F arm pri c e  o f  uti l i ty cows , Omaha . 
Farm pri c e  o f  po rk ,  ave rage pri c e  o f  
barrows and gi l t s  and sows i n  7 ma rket s 
( 42 ) .  
Farm pri c e  o f  broi l e r s , 
monthly average on a re ady- to - c ook b a s i s 
( 3 5 1  44 1 45 ) • 
F arm pri c e  o f  cho i ce feede r stee r s , 
Kan s a s  C i ty ( 42 ) . 
Ave r age retai l pri c e  of cho i c e  gr ade 
Average retai l pri c e  of ground be e f  
Ave rage retai l pri c e  of pork 
( 43 ) .  
bee f 
Ave r age retai l pri c e  of fryi ng chi cken 
( 3 5 ,  44 , 45 ) .  
Numbe r  o f  c a lve s s l aughte red 
( 42 ) .  
- Numbe r  o f  sows far rowing 
( 3 7  1 3 8 , 3 9 , 
40 , 4 1 ) . 











Vari ab l e s : 
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P e r  c ap i ta demand fo r fed be e f . 
P e r  c apita demand fo r nonfed bee f . 
S e e  B a i n  ( 1 )  for - 1 9 60 - 7 4 ;  
fo r 1 9 7 5 - 8 1  see method s  sec t i on 
i n  thi s Appendi x .  
P e r  c api ta demand fo r po rk 
. ( 42 1 43 ) • 
P e r  c api ta demand fo r broi l e r s  
( 45 ) . 
Fed beef produ c t i on . 
Nonfed bee f  p r.oduc ti on . 
S e e  B a i n  ( 1 )  for 1 9 60 - 1 9 7 4 ; 
for 1 9 7 5 - 8 1  see methods secti on 
in thi s Appendix . 
P o rk produc t i o n . 
( 43 ) . 
B ro i l e r  produc tion . 
S e e  methods sect i on in thi s Appendi x .  
Re tai l pr i c e s  ( PRi ) de f l ated by CP I .  
De s c ripti on and Sourc e : 
Cho i c e  beef by-p roduc t a l l ow anc e 
P o rk by- product al lowanc e 
( 42 1 43 ) • 
Consume r pri c e  index 
( 7 1 46 ) • 
Dre s s i ng pe rc entage fo r ho gs . 
S e e  methods section in thi s Appendi x .  
Expo rts o f  bee f  
Expo rts o f  po rk 
( 43 ) . 
- Expo r t s  o f  pou l try ( 45 ) .  
TABLE 1 1  ( c onti nued ) 
I D  











D a i ry he rd rep l ac ements 
( 42 ) . 
I mpo rts o f  be e f  
I mports o f  po rk 
( 43 ) . 
I nvento ry of dai ry c ows 
( 42 ) . 
I ndex o f  produc tivi ty i n  
pou l try produc t i on 
( 3 3 ) . 
12 5  
Co rn pri c e : ave rage rec e i ved b y  f arme r s  
pe r bu she l ( 3 6 ) . 
U . S .  c ivi l i an popul ation 
( 4 6 ) .  
P i gs s aved pe r l i tter 
( 3 7 ,  3 8 , 3 9 , 
40 , 4 1 ) .  
Ave rage hour l y  wage rate i n  me atpacking 
Ave rage hou r l y  wage rate i n  
pou l t ry dre s s i ng ( 47 ) . 
Cu rrent di spo s ab l e  i nc ome . 
( 46 ) . 
Re a l  di spo s ab l e  inc ome ( Y/CP I ) .  
